AUG 2 1927 


Tair) tas 
VOLUME XLV AUGUST, 1927 NUMBER 2 














Surgery, Gynecology 
and Obstetrics 


WITH 


International Abstract of Surgery 
Official Journal of the American College of Surgeons 


EDITORIAL STAFF 


FOR AMERICAN COLLEGE OF SURGEONS 


WILLIAM J. MAYO, M.D., Rochester 

GEORGE W. CRILE, M.D., Cleveland JOHN M. T. FINNEY, M.D., Baltimore 
HARVEY CUSHING, M.D., Boston WALTER W. CHIPMAN, M.D., Montreal 
GEORGE E. ARMSTRONG, M.D., Montreal RUDOLPH MATAS, M.D., New Orleans 
E. WYLLYS ANDREWS, M.D., Chicago FREDERIC A. BESLEY, M.D., Chicago 
JOHN L. PORTER, M.D., Chicago WALLACE I. TERRY, M.D., San Francisco 

J. BENTLEY SQUIER, M.D., New York WILLIAM R. CUBBINS, M.D., Chicago 

WILLIAM H. WILMER, M.D., Baltimore 


FOR THE BRITISH EMPIRE 


SIR ARTHUR MAYO-ROBSON, K.B.E., C.B., C.V.O., D.Sc., London 
SIR BERKELEY MOYNIHAN, K.C.M.G., C.B., Leeds 
SIR HAROLD J. STILES, K.B.E., F.R.C.S., Edinburgh 
J. RUTHERFORD MORISON, M.B., F.R.C.S., Newcastle-on-Tyne 
THOMAS W. EDEN, M.D., F.R.C.S., London 
SIR WILLIAM I. DEC. WHEELER, M.D., F.R.C.S.1., Dublin 


FRANKLIN H. MARTIN, M.D., MANAGING EDITOR 


ALLEN B. KANAVEL, M.D., ASSOCIATE EDITOR 
SUMNER L. KOCH, M.D., ABSTRACT EDITOR LOYAL DAVIS, M.D., ASSISTANT EDITOR 


EDITORIAL AND BUSINESS OFFICES: 54 East Erie St., Chicago, Illinois, U.S. A. 
PUBLISHERS FOR GREAT BRITAIN: Bailliere, Tindall & Cox, 8 Henrietta St., Covent Garden, London, W. C., England 





Published Monthly. Annual Subscription: United States and Canada, $12.00; Single Copy, $1.25: Foreign, $14.00. 
Copyright, 1927, by The Surgical Publishing Company of Chicago. 











Entered as second-class matter May 22, 1913, at the postoffice at Chicago, Ill., under the Act of Congress, March 3, 1879. 























EVERY SURGEON NEEDS IT 





BRADY’S POTTER-BUCKY DIAPHRAGM 


No surgeon should operate without the best information on internal conditions that can be secured 
only when a Potter-Bucky Diaphragm is used in the X-Ray Laboratory. You should insist on 
your X-Ray man at least TRYING one to assure himself and yourself of the truth of this. 


Gives especially fine detail on heavy parts such as spine, kidney, gal!-bladder, pelvis, etc., impossible 
to secure in any other way. THE GREATEST AID TO FINE RADIOGRAPHY EVER PRO- 
DUCED. The smallest, neatest and most accurate Bucky made. 


New model with many improvements, price $250.00, less 10 per cent cash discount for prompt 
payment. Try it and be convinced. 


EVERYTHING IN X-RAY SUPPLIES 


We carry a large stock of all X-Ray supplies, including Duplitized Films, Plates, Intensifying Screens, Developer, 
Dental Film Mounts, Developing Tanks, Coolidge Tubes, etc. Get our Price List and Discount before buying. 
Prompt shipment always. 


GEO. W. BRADY & Co., 756 So. Western Ave., Chicago, IIl. 
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IS GIVEN CONSIDERATION 
RADIUM CHEMICAL CO. 


(Formerly of Pittsburgh) 
511 Fifth Avenue at Forty-Third St. 
NEW YORK CITY 


Any Amount of Radium in any Form of Applicator Furnished 
Terms if Desired 
To know the fundamental principles of handling and 
applying radium is essential 


ATTEND COURSE OF INSTRUCTION “ NEW YORK CITY 
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NTIL recent years, the methods of 
| gynecological diagnosis were limited 

chiefly to the history, physical ex- 
amination, and the gross and _ histological 
study of tissues or organs removed at opera- 
tion. When Rubin’s method of transuterine 
insufflation of the fallopian tubes was in- 
troduced and the detection of the presence 
of obstructions in the oviducts thus made 
feasible, new possibilities for exact diagnosis 
were suggested. 

Originally the Rubin test was performed 
by measuring the resistance offered to the 
carbon dioxide gas injected; but the method 
proved safer and more accurate when fluoro- 
scopic and roentgenological study were added 
to determine whether the injected gas had 
really passed through the fallopian tubes and 
produced a state of pneumoperitoneum. 
From this starting point there arose the 
realization that exact gynecological diagnosis 
would eventually require a roentgenological 
visualization of the female pelvic organs, 
just as was done for the study of the renal 
pelvis and the ureter. 

In order to render the cavity of the uterus 
and fallopian tubes opaque to the roentgen 
rays, various injection fluids were tried. 
Cary (6), in 1914, advocated a solution of 
collargol as the opaque medium for this pur- 


pose. Kennedy (14) employed a 1o per cent 
solution of sodium bromide. Tussau (29) 
and also Mocquot (17), in 1925, reported on 
the use of a suspension of bismuth as a means 
of demonstrating the shape of the uterine 
cavity and the presence of fibroids that 
impinge on this lumen. None of these solu- 
tions, however, proved entirely satisfactory 
for the purpose of uterography and _ sal- 
pingography. 

The most valuable work toward accom- 
plishing roentgenological visualization of the 
female pelvic organs has been done with 
iodized oils, notably lipiodol and _ iodipin. 
This subject forms the basis of the present 
report. 

The use of iodized oils for roentgenological 
diagnosis is of recent origin, dating back 
only to 1922. In that year, Sicard and 
Forestier (27) reported on the use of lipiodol, 
a 40 per cent combination of iodine with 
poppyseed oil, as a means of localizing spinal 
cord tumors and other obstructions within 
the vertebral column. Lipiodol had _pre- 
viously been used therapeutically as a 
form of iodine medication, being admin- 
istered as intramuscular injections. It was 
accidentally noted after such injections that 
opaque spots continued on roentgenograms 
for a long time afterward. This finding, 
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together with the known harmlessness of 
the substance, suggested its use as a means 
of making the subdural and epidural spaces 
roentgenologically visible. 

Lipiodol is not a solution of iodine in 
poppyseed oil, as some writers have erro- 
neously stated, but a definite chemical com- 
pound of these two substances. It is yellow- 
ish and transparent and has the appearance 
of olive oil. Radiographically it possesses a 
high degree of opacity. It is as well tolerated 
by all the tissues of the body as any ordinary 
vegetable oil. Sicard and Forestier (27) gave 
more than 5,000 injections in various parts 
of the body and never observed any unfavor- 
able result. 

The use of iodized oils as an aid to roent- 
genological diagnosis was soon extended 
from the spinal canal to other regions of the 
body. Forestier and Leroux (9), in 1922, de- 
vised a suitable technique for making the 
lungs and bronchial tubes roentgenologically 
visible after intratracheal injections of iodized 
oil. In this country, Pritchard, Whyte and 
Gordon (20) have successfully used iodized 
oils in the diagnosis of bronchial affections, 
particularly small bronchiectatic cavities. 
Loeper, Forestier, and Le Forestier (15), in 
1923, fed patients with gelatin capsules con- 
taining lipiodol in order to test the digestive 
capacity of the gastric juice. Immediately 
after taking two capsules, the patient was 
fluoroscoped; thus it was possible to deter- 
mine the exact time at which the gelatin was 
dissolved and the lipiodol liberated. 

Reverchon and Worms (22), in 1925, 
injected the maxillary sinuses with iodized 
oil and secured successful roentgenograms. 
Bollack (2) succeeded in outlining the 
lacrimal ducts after injecting 2 or 3 cubic 
centimeters into the carbuncle. 

Iodized oil has been tried for the visualiza- 
tion of the pelvis of the kidney, ureter, 
bladder, and urethra, but the results have 
not generally been considered so good as 
those with the other methods of examining 
these organs roentgenologically now in vogue. 
Neuswanger (18), however, on the basis of 
experiments on dogs and clinical observa- 
tions on 27 cases, came to the conclusion 
that, with regard to toxicity and opacity to 


the roentgen-ray, iodized oils offer a pye- 
lographic medium superior to the injection 
fluids in use at the present time. 

In this country, lipiodol is expensive and 
somewhat difficult to obtain. For these 
reasons, many workers have used iodipin, a 
preparation manufactured by Merck. My 
own investigations were carried out with 
lipiodol. 

lodipin is iodized sesame oil, containing 40 
per cent of iodine in organic combination. 
It is an oily liquid, insoluble in water. Its 
color is brown to black, depending on the 
thickness of the layer examined. Its specific 
gravity at room temperature is 1.370 to 1.372. 


IODIZED OILS IN GYNECOLOGICAL 
DIAGNOSIS 


USE OF 


In 1925, Heuser (13), of Buenos Aires, 
reported on the use of lipiodol as a means of 
making an early diagnosis of pregnancy. 
When a period or two have been missed, it is 
often quite difficult to make the diagnosis of 
the gravid state. Even with the most perfect 
apparatus, it is not possible to make a roent- 
genological diagnosis of pregnancy without 
the aid of iodized oil until after the third 
month. 

Heuser’s method of diagnosing pregnancy 
by means of the intra-uterine injection of 
iodized oil and subsequent roentgenization 
depends on the fact that, when the gravid 
condition exists, the uterus is already occu- 
pied and cannot be filled by the oil; whereas, 
when the uterus is empty, the oil permeates 
the entire cavity. 

When the roentgenogram shows the tri- 
angular shape of the uterine cavity and one 
or both tubes are filled with the liquid, it 
is satisfactory evidence that the uterus is 
empty, even though the patient may have 
missed two periods. In the presence of 
uterine pregnancy, the iodized oil passes 
around the fetus and fails to fill the entire 
uterine cavity. 

According to Heuser, the intra-uterine 
injection of iodized oil does not produce 
abortion. As a matter of fact, repeated 
attempts were made by some of his colleagues 
to produce therapeutic abortions on tuber- 
culous women by this means, but they were 
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lig. 1. Modified Ultzman-Keyes nozzle used for inject 
ing iodized oil. A, The nozzle modified by means of a 
bayonet lock attachment. The rubber tip 3 or 4 centi 
meters from the end prevents the escape of the fluid from 
the uterus. B, Adapter with bayonet attachment. A 
double adapter may be used, if necessary, to fit the tip of 
the syringe. C, Ordinary 20 cubic centimeter Record 
syringe. A Luer syringe may be used instead. 


all unsuccessful. Because of the readiness 
with which the presence of any foreign body 
in the uterine cavity may produce abortion, 
however, I should hesitate to employ Heuser’s 
method for the early diagnosis of pregnancy. 
Furthermore, the theoretical danger of dam- 
aging the contained fetus with the iodized 
oil would appear to be too great, although it 
must be admitted that such injury has not 
actually been demonstrated. ‘The chief im- 
portance of Heuser’s work would seem to be 
that it opened up new vistas for gynecologi- 
cal diagnosis by roentgenological measures, 
rather than that it is a meansof making an 
‘arly diagnosis of pregnancy. 

Heuser also suggested that, by means of 
the injection of iodized oil and subsequent 
roentgen-ray study, it would be possible to 
outline the contour of the lumen of the 
fallopian tubes and thus diagnose the location 
of the obstruction in cases of sterility due to 
this cause. 

Further observations on the roent- 
genological exploration of the uterus and 
fallopian tubes after injections of iodized 
oils were reported by Carelli, Gandulfo, and 
Ocampo (4) in 1925. 

In 1926, Carreras (5) reported on the 
advantages of iodized oils in the diagnosis of 
diseases of the uterus and adnexa. In one 
case, which was supposed to be one of can- 
cer of the body of the uterus, the roentgeno- 
gram after the injection of iodized oil revealed 
that the condition was really one of uterus 
didelphys. 

Stein and Arens (28) published the report 
of a case of ovarian cyst in which, after the 
injection of iodized oil, the roentgenogram 
clearly showed the silhouette of the ovarian 
growth and its adhesions to the bowel. 





lig. 2. X-ray appearances in normal subject, after in 
jection of iodized oil. A, Triangular area showing cavity 
of a normal uterus; B, Tortuous and somewhat distended 
ampullie of tubes; C, Normal, narrow canal of isthmus 
of tube; D, Shadow of the Ultzman-Keyes nozzle and 
volsella. To obtain this uterosalpingogram 4.5 cubic 
centimeters of iodized oil were required. 


Newell (19) reported his results after 
intra-uterine injection of iodized oil and 
subsequent roentgenization in 38 cases. He 
did not observe a single unfavorable reaction. 
He found the procedure to be of diagnostic 
value in cases of sterility in which the tubes 
are found obstructed; in such cases, it 
enables one to determine the character and 
location of the obstruction and whether or 
not the case is suitable for operation. When 
several masses are palpated within the pelvis, 
the method clearly differentiates the uterus 
from the other masses. Newell further 
found that, when the pelvis is blocked by 
one large mass, the method makes it possible 
to decide whether the tumor originates from 
the uterus or the ovary; that one can thereby 
estimate the size of the uterus and determine 
whether its cavity is encroached upon by 
any masses, such as a fibromyoma or a car- 
cinoma of the fundus; and that the injection 
of iodized oil proves helpful in the differen- 
tiation between chronic appendicitis and 
right-sided salpingitis and between tubercu- 
lous and non-tuberculous salpingitis. 

Henkel (12) found that 2 cubic centimeters 
of 40 per cent iodized oil, when injected into 
the uterus, is unirritating and gives valuable 
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Vig. 3. X-ray appearances in Case 1, after injection of 
iodized oil. A, Triangular area showing uterine cavity, 
indented on the left side. This indentation was subse- 
quently proved to be due to compression from a large cyst 
in the left broad ligament. B, Ampullary portion of left 
fallopian tube. Arising from the left cornu of the uterus, 
there is a very narrow shadow, corresponding to the 
proximal portion of the left fallopian tube. This short, 
narrow, tortuous shadow terminates in a distended por- 
tion. At operation, it was demonstrated that the left tube 
was compressed by an intraligamentous cyst. The distal 
portion of the tube was flattened out over the tumor and 
closed. The right fallopian tube is not visualized and 
appears to be sharply cut off at the right cornu. This 
sharply defined termination of the right cornu was the 
only clue to the presence of a pathological condition in the 
right tube, as the right adnexa could not be felt on pelvic 
examination. During the operation, it was found that 
there was a right pus tube prolapsed into the cul-de-sac 
and covered by the left-sided intraligamentous cyst. The 
latter, as mentioned above, extended to the left, lying 
above and posteriorly to the uterus, and thus covered the 
prolapsed right adnexa. C, Isthmus of the left fallopian 
tube. D, Shadow of Ultzman-Keyes nozzle in vagina. 


roentgen-ray pictures of the uterine cavity, 
especially for the diagnosis of myomata and 
for controlling the results of conservative 
surgery on these neoplasms. 

Grégoire, Béclére, and Darbois (11) em- 
ployed injections of iodized oil with subse- 
quent roentgenization in forty gynecological 
cases. They found that, when moderate 
pressure was used, the injections were well 
tolerated. In the differential diagnosis of 
pelvic tumors, for example between fibro- 
myoma of the uterus and cyst of the ovary, 
the method was very serviceable. In the 
diagnosis of tubal patency, it proved superior 
to insufflation. The permeability of each 
tube is demonstrated separately, and the 
method enables one to localize the obstruc- 
tion exactly. 
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Béclére (1) emphasized the necessity of 
plugging the cervix, while the injection of 
iodized oil is being made, in order to prevent 
the escape of the solution into the vagina. 
This is especially important in testing tubal 
permeability. Béclére employed a canalic- 
ulated, olive-tipped rubber sound of suitable 
diameter. He advised that the iodized oil 
be injected under a pressure of 30 centimeters 
of mercury, never more. When the pressure 
exceeds 40 centimeters, it is said that the 
iodized oil may enter the blood vessels. 

Rubin and Bendick (25) made a study of 
tubal peristalsis in women, after injecting 
iodized oil so as to make the tubes fluoro- 
scopically visible. On the basis of their ob- 
servations, they described three types of 
motion in the fallopian tubes. 

Rosenblatt (23), in 1927, reported his sal- 
pingographic observations on three women 
who had submitted to the Alexander-Adams 
operation for sterility. He suggests that, by 
means of the injection of iodized oils and 
subsequent roentgenization, gynecologists 
may be able to settle finally the much dis- 
puted question concerning the value of the 
Alexander-Adams operation for the relief of 
sterility. 

According to Rosenblatt and Kass (24), 
roentgenography in gynecology is a valuable 
and safe diagnostic help of the first order, 
compared with which many modern methods 
of investigation must remain in the back- 
ground. They believe that, with aseptic 
technique, it is a faultless diagnostic measure 
even for ambulatory patients; but it is cer- 
tainly better to employ the method only on 
patients who are kept in bed. Roentgenog- 
raphy makes it possible, according to Rosen- 
blatt and Kass, to observe closely the condi- 
tion of the genital organs. 

McCready and Ryan (16), in 1926, pub- 
lished some excellent roentgenograms of the 
female genital tract after the injection of 
iodized oils. They found iodized oil a very 
effective agent for roentgenography of the 
cavity of the uterus and the lumina of the 
fallopian tubes. The greatest practical value 
of the test, in their opinion, is in the deter- 
mination of the patency or the position of 
occlusion of the fallopian tubes. They believe 
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lig. 4. The same as Figure 3, drawn so as to eliminate 
the shadow of the Ultzman-Keyes nozzle in the vagina and 
outline the roentgenological landmarks. 


that the method promises much aid in the 
study of sterility due to occlusion of the ovi- 
ducts. 

Busson and Portret (3) were enabled to 
make the clinical diagnosis of double uterus 
by means of salpingography after the injec- 
tion of iodized oil. Other workers who have 
utilized roentgenological visualization of the 
female genital tract, as effected by iodized 
oil injections, include Vercesi (30), Ferré 
(8), Schober (26), Randall (21), Cotté and 
Bertrand (7), and Forsdike (10). 

TECHNIQUE OF INJECTING IODIZED OIL 

In carrying out the transuterine injection 
of iodized oil, I have been guided by the 
same principles of asepsis as for the in- 
sufflation of gas for the performance of the 
Rubin test. Following is a description of the 
method, as I have employed it: 

The patient receives an enema the night 
before and a second one on the morning of 
the examination. She is allowed only a light 
breakfast of toast and tea. Then she is pre- 
pared as for any ordinary vaginal operation. 

The external genitals are shaved and 
sterile leggings placed on the lower extremi- 
ties. The patient is placed in the lithotomy 
position. The J. Bently Squier cystoscopic 
table is most convenient; but any table may 
be used, if it is equipped with a Bucky dia- 
phragm and there are nurses to support the 
lower extremities. 

The patient is brought to the edge of the 
screen. A weighted speculum is placed in the 
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4 Intra-ligamentous cyst 


Pyosalpinx 
posterior to the 
uterus 


Fig. 5. Condition found at operation in Case 1. Com 
pare with Figures 3 and 4. 


vagina and the cervix is grasped with a vol- 
sella at a convenient place not far from the 
os. Sometimes it will be found easiest to 
grasp the anterior lip; in other cases, the 
posterior lip or even a lateral part of the 
cervix may prove more convenient. 

The cervix is cleared of mucus and swabbed 
with an applicator dipped in iodine. The 
iodine is washed off with a sponge wet with 
alcohol. The entire vagina is swabbed with 
an alcohol sponge and then dried with sterile 
cotton sponges. 

In order to determine the direction of the 
uterine cavity, a sound is introduced into the 
uterus. When the sound is removed, every- 
thing is in readiness for the actual injection. 

For injecting the iodized oil, the modified 
Ultzman-Keyes urethral nozzle shown in 
Figure 1 is employed. A rubber tip, to 
occlude the cervix and thus prevent the 
escape of the fluid into the vagina, is attached 
to the nozzle about 3 or 4 centimeters from 
the end. The nozzle is inserted into the 
uterus as far as this rubber tip. A bayonet 
attachment fitted to the nozzle locks the 
attached syringe and thus facilitates the 
work. Either a Luer or Record syringe may 
be used, and a single or a double adapter may 
be fitted according to the syringe. 

The iodized oil, whether lipiodol or iodipin, 
is warmed by placing the flask in hot water. 
This makes the oil less viscid and helps its 
flow. A 20 cubic centimeter Record syringe 
(a Luer syringe may be used) is filled to the 
15 cubic centimeter mark with the oil and 
locked to the nozzle. The nozzle is inserted 
into the uterus as far as the rubber tip. The 
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Vig. 6. X-ray appearances in Case 2, after injection of 
iodized oil. A, Triangular body of the uterus, well visu- 
alized by the oil. This shadow shows a narrowing at the 
neck. The entire uterus is displaced to the right. C, Right 
fallopian tube patent for about 1 centimeter at the isthmus. 
The left tube does not show at all. D, Shadow of Ultzman- 
Keyes nozzle and volsella in vagina. 


weighted vaginal speculum is then removed 
and the patient pushed higher up on the 
screen. The leg-holders on the J. Bently 
Squier table are lowered somewhat; if another 
table is being used, the legs may be allowed 
to rest on the table. 

The oil is injected slowly in a steady stream 
until 5 to 8 cubic centimeters have passed. 
When a little more than 5 cubic centimeters 
of the oil have been injected, an X-ray pic- 
ture is taken. While the exposure is being 
made, the operator maintains a steady but 





Fig. 7. The same as Figure 6, drawn so as to eliminate 
the shadow of the Ultzman-Keyes nozzle and volsella in 
the vagina and outline the roentgenological landmarks. 





lig. 8. X-ray appearances in Case 3, after injection of 
iodized oil. A, Triangular shadow indicating the uterine 
cavity. There are two very faint shadows extending from 
the cornua of the uterus. B, The shadows arising from the 
uterine cornua terminate in a wider, irregular tortuous 
portion of each tube (the ampullie). C, The isthmus of the 
fallopian tube. D, Shadow of volsella and Ultzman-Keyes 
nozzle in the vagina. ‘Twelve cubic centimeters of iodized 
oil were required to obtain the uterosalpingogram in this 
case. 
gentle pull on the volsella, at the same time 
pressing on the syringe and the Ultzman- 
Keyes nozzle so as to produce a_ perfect 
closure of the os. A piece of gauze is placed 
at the posterior commissure of the vulva, in 
order to keep any oil from flowing out of the 
vagina and getting on the screen, as may 
happen if the closure of the os is imperfect 
and allows a return flow from the uterus into 


Fig. 9. The same as Figure 8, drawn so as to eliminate 
the shadows of the volsella and Ultzman-Keyes nozzle in 
the vagina and outline the roentgenological landmarks. 
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lig. 10. The same as Figure 8, after injection of still 
more iodized oil. Note how all the structures are better 
outlined. In this roentgenogram, a very narrow canal on 
either side, representing the proximal portion of the 
fallopian tube, may be seen. The shadows of the fallopian 
tubes are normal. A, Uterine cavity. B, The ampulla of 
the fallopian tubes, more pronounced than in Figure 8. 
C, The proximal portions of the fallopian tubes. D, 
Ultzman-Keyes nozzle and volsella in vagina. 
the vagina. The presence of oil on the 
screen would, of course, spoil the plate. 

After two plates have been taken, the 
nozzle is withdrawn from the uterus and the 
patient pushed down from the screen. A 
piece of gauze is placed on the table and the 
patient raised, so as to allow the oil to drain 
from the uterus. Before the volsella is 





Fig. 11. The same as Figure 10, drawn so as to eliminate 
the shadows of the volsella and Ultzman-Keyes nozzle in 
the vagina and outline the roentgenological landmarks. 


Fig. 12. The same as Figure 10, after allowing the oil to 
drain from the uterus. The irregular shadow in the lower 
part of the roentgenogram, D, represents the oil in the 
vagina. The uterus is not visualized, because it has been 
drained of oil. The fallopian tubes, B, show only at the 
dilated portions of the ampulla. The picture does not 
show any iodized oil in the peritoneal cavity, indicating 
that the ostium abdominale of each tube is closed. 


removed, another plate is taken. This ex- 
posure invariably shows a shadow of the 
fallopian tubes. If they are patent, there is 
an accumulation of oil in the pelvis near and 
around the tubes. As the uterus has drained 
itself of the oil, it will not be shown in this 
picture. For this reason, when taking the 
final plate, it is best to introduce a sound into 
the uterus, in order to indicate the relation- 
ship of the tubal shadows to the uterus. 


Fig. 13. The same as Figure 12, drawn so as to elim- 
inate the extraneous shadow in the vagina and outline 
the roentgenological findings. 
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Fig. 14. The same as Figure 8, 72 hours after injection. 
The roentgenogram shows that the iodized oil has gathered 
in the distended and closed portions of the ampulle, B, 
on both sides. No oil is seen in the peritoneal cavity. A 
plate taken 10 days later showed no change in the size and 
shape of the shadows of the tubes. Evidently there was 
hardly any absorption of the iodized oil from the fallopian 
tubes during that period. 


During the injection, some patients may 
complain of cramps. These are due to the 
distention of the internal genitalia. At such 
times, it is advisable to diminish the force of 
the injection or to stop for a few seconds until 
the patient has had time to accommodate 
herself to the condition. Some patients may 
complain of feeling faint. Under such cir- 
cumstances, it is wise to stop for a while, 
reassuring the patient that the uncomfortable 
sensation is only temporary. 

I prefer not to use the bivalve speculum, 
because it cannot be removed when the pic- 
tures are taken and thus throws confusing 
shadows. ‘This annoyance is avoided by 
using a weighted speculum and removing it 
before taking the pictures. 

It is advisable to take another picture 
after 24 hours. If the shadow in the pelvis 
persists, another plate should be exposed 
after a week. 

After a few hours, the subject feels none 
the worse for her examination. However, I 
make it a rule to enjoin rest for at least a day. 
Both in the insufflation of gas and the injec- 
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Fig. 15. The same as Figure 14, drawn so as to outline 
the roentgenological findings. 


tion of iodized oil, I have always insisted on 
rigid asepsis and a careful selection of cases. 
It may perhaps be due to this fact that, 
although I have performed gas insufflation 
in a large number of cases over a period of 
years and have also given a limited number 
of injections of iodized oil to date, I have not 
as yet met with any untoward effects. 


REPORT OF CASES 


In the following brief case histories, only 
the pertinent data are given. The principal 
findings on roentgenological examination are 
described in the legends to the X-ray pic- 
tures. Figure 2 shows the roentgenological 
findings in the normal subject after the in- 
jection of iodized oil. It may conveniently 
be used for the purpose of comparison in 
examining the roentgenograms of the case 
histories appended. 


Case 1. M. S., aged 45, complained of primary 
sterility. There was a history of pelvic peritonitis 
5 months previously. Bimanual examination re- 
vealed a large cystic mass extending to the left wall 
of the pelvis and lying above and posteriorly to the 
uterus. The right adnexa could not be felt. The 
patient received an injection of iodized oil and was 
then subjected to roentgenological study. The 
roentgen-ray findings are shown in Figures 3 and 4. 
Subsequently laparotomy was performed and the 
operative findings, as shown in Figure 5, accounted 
completely for the X-ray appearances. There was 
a large cyst in the broad ligament. In this case, 
the only clue to the presence of a lesion affecting 
the right tube was furnished by an occlusion at the 
isthmus. During the operation, a right-sided pus 
tube was found in the cul-de-sac, where it had 
escaped detection on pelvic examination because 
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lig. 16. The same as Figure 8, with the exposure taken 
from the oblique position. A right or left oblique view is 
important as an aid to visualizing the two fallopian tubes 
separately, inasmuch as a massed appearance may be due 
to the superimposition of one tube upon the other, espe- 
cially that portion of the tube which extends in an an- 
terior or posterior direction. It is also important to leave 
the cannula in the uterus as a landmark to determine the 
position of the fundus. A, Oblique view of uterine cavity. 
B, Fallopian tubes, oblique view. D, Ultzman-Keyes 
nozzle in vagina. 


it was covered by the posterior portion of the left 
broad ligament cyst. 

Case 2. H. K., aged 28, married 5 years, com- 
plained of primary sterility. She gave a history of 





Fig. 17. The same as Figure 16, drawn so as to eliminate 
the shadow of the Ultzman-Keyes nozzle in the vagina and 
outline the roentgenological landmarks. 
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Fig. 18. X-ray appearances in Case 4, after injection of 
iodized oil. A, Triangular cavity of uterus, well outlined. 
B, Ampullz of fallopian tubes. C, Isthmuses of fallopian 


tubes. Both the proximal narrow, C, and the distal 
broader, B, portions of the tubes are directed upward and 
well outlined. The ends of the tubes were so patent that 
the opaque substance rapidly entered the peritoneal 
cavity and may be seen as high as the level of the fourth 
lumbar vertebra. D, Shadow of volsella and Ultzman- 
Keyes nozzle in vagina. 


having some pelvic trouble soon after marriage. 
On bimanual examination, the uterus was found to 
be of small size, sharply anteflexed, and pulled to 
the right side by very much shortened right adnexa. 
The cervix was conical in shape. The patient 
received an injection of iodized oil and was then 
subjected to roentgenological study. The roentgen- 
ray findings are shown in Figures 6 and 7. 





Fig. 19. The same as Figure 18, drawn so as to eliminate 
the shadows of the volsella and Ultzman-Keyes nozzle in 
the vagina and outline the roentgenological landmarks. 
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lig. 20. The same as Figure 18, 24 hours after the injec- 
tion of the iodized oil. Large masses of the opaque sub 
stance are scattered throughout the peritoneal cavity as 
high as the level of the fourth lumbar vertebra. D, lodized 
oil that has drained into the vagina. 


Cask 3. M. B., aged 34, no children, one abortion 
if years previously. She was very ill at the time of 
the abortion and since then had suffered from 
abdominal pain, which was worse at the menstrual 
periods. Backache was severe. Pelvic examination 
revealed a retroposed uterus of moderate size. The 
fallopian tubes were thickened and readily palpable. 
There was more pronounced thickening at the 
distal portions, giving the impression that the tubes 
were adherent to the lateral walls of the pelvis. 
The patient received an injection of iodized oil 
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Fig. 22. The same as Figure 21, drawn so as to outline 


the roentgenological findings. 
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Fig. 21. The same as Figure 18, 3 days after the injec 
tion of the iodized oil. A large part of the opaque sub- 
stance has been absorbed. 


and was subjected to roentgenologica] study. The 
roentgen-ray findings are shown in Figures 8 to 17 
inclusive. 

Case 4. B. L., aged 30, married 5 years, com- 
plained of primary sterility. She had been in 
sufflated with gas one year previously, at which 
time the tubes proved to be patent. The patient 
received an injection of iodized oil and was then 
subjected to roentgenological study. ‘The roentgen 
ray findings are shown in Figures 18 to 22 inclusive. 

Case 5. S. S., aged 25, married 41% years, com- 
plained of primary sterility. The patient received 
an injection of iodized oil and was subjected to 
roentgenological study. The roentgen-ray findings 
are shown in Figures 23 to 26 inclusive. 

Case 6. R. C., aged 26, married 1 year, com- 
plained of primary sterility. The patient received 
an injection of iodized oil and was subjected to 
roentgenological examination. ‘The roentgen-ray 
findings are shown in Figures 27 and 28. 


That the intra-uterine injection of iodized 
oil is a harmless procedure when carefully 
performed, has been attested by the observa- 
tions of many workers in this field. Even 
when the test is performed on ambulatory 
patients, unfavorable reactions are rare. 
However, I do not advise the intra-uterine 
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lig. 23. X-ray appearance in Case 5, after injection of 
iodized oil. A, Large triangular shadow of the cavity of the 
uterus. B, The ampullary portions of the fallopian tubes. 
The right tube is long and tortuous; the left, shorter. 
Both tubes are ending in the dilated portions of the am- 
pull and are beginning to empty into the peritoneal 
cavity. C, The isthmus of the right fallopian tube. D, 
Shadows of volsella and Ultzman-Keyes nozzle in vagina. 


injections unless the patient can be kept in 
bed. In my own practice, I have never ob- 
served any untoward results. 

Symptoms of iodism have not been ob- 
served after the injections. As has been 
pointed out before, lipiodol and iodipin are 
not solutions of iodine but definite chemical 
compounds of iodine with poppyseed oil and 
sesame oil, respectively. Apparently this 
combination is maintained in the body, for a 
time at least, and iodine is not liberated 
rapidly enough to give rise to toxic mani- 
festations. 

None of my patients showed any signs of 
iodism. In every case, the urine was examined 
repeatedly but found negative for the pres- 
ence of iodine. It would have been interesting 
to examine the blood also for the presence 
of iodine; unfortunately, this was not done. 

Roentgenograms are best taken after from 
4 to 7 cubic centimeters of the iodized oil has 
been injected. In some cases, clearer sal- 
pingograms are obtained after the injection 
of still larger amounts of the opaque medium 
(Fig. 10). 

In cases in which the fallopian tubes are 
patent, or in which they are closed but be- 
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Fig. 24. The same as Figure 23, 24 hours after the in 
jection. The picture shows greater and less amounts of 
the opaque substances scattered throughout the peri 
toneal cavity as high as the level of the sacro-iliac joints. 


come patent during the test, the iodized oil 
distributes itself in the peritoneal cavity and 
there shows faint and widely distributed 
shadows. Such shadows may persist for a 
variable length of time. In some cases, all 
trace of the opaque oil disappears within 2 
weeks of the injection; in others, faint traces 
may be observed after 2 months. On suc- 
cessive roentgenograms, the shadows become 
fainter and fainter until they disappear 
completely. 

The exact mode in which the iodized oil is 
absorbed and its ultimate fate in the body 
have not yet been definitely worked out. 
Although it is apparent that the absorption 
is probably by way of the lymphatic path- 
ways, no shadows could be observed that 
could be assumed to be lymphatic glands 
filled with the opaque oil. This problem 
offers a field for further study. 

When the ostium abdominale is closed, the 
iodized oil remains in the ampullary portion 
of the fallopian tube. In one of my cases, a 
roentgenogram taken 4 weeks after the in- 
jection showed no trace of the opaque sub- 
stance in the peritoneal cavity and no evi- 
dences of absorption from the ampulla. 
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Fig. 25. The same as Figure 23, 5 days after the injec- 

tion. The picture shows that a considerable amount of the 
opaque substance has disappeared from the peritoneum. 
The remaining portions, however, are distributed over a 
wider area than in the plates previously taken. 
Very little absorption seems to take place 
through the walls of the tube. Repeated 
roentgenograms on this case showed that the 
proximal portion of the tube would be found 
emptied and refilled indicating that there is 
a peristalsis of the tube from the periphery 
toward the uterus and the possibility, where 
the tube is closed at the ostium abdominale, 
that the oil may be draining through the 
uterus. 

There is no evidence that the iodized oil 
damages the epithelium of the fallopian tube, 
with which it remains in contact so long. On 
the contrary, surgeons who have performed 
laparotomies upon patients recently sub- 
jected to the injection of iodized oil and 
examined the fallopian tubes directly have 
reported that the epithelium shows no evi- 
dence of injury under such circumstances. 

During the injection of the iodized oil, the 
cervix must be well plugged; otherwise, there 
will be a return flow into the vagina, pro- 
ducing deceptive shadows. Furthermore, the 
drainage of the oil from the uterus might 
result in a failure of the oil to enter the 
fallopian tubes. 
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lig. 26. The same as Figure 25, drawn to outline the 
roentgenological findings. 


ae 





7 


It is not necessary to use a manometer for 
the determination of the amount of pressure 
required. However, the pressure maintained 
by the syringe must be steady, gentle, and 
continuous, while the pictures are being 
taken. If too much pressure is used, the 
patient will become restless and complain of 
pain. The pictures are best taken in the 
dorsal recumbent position. When there is a 
question of superimposition of the fallopian 
tubes, an oblique view may be obtained by 
placing the subject in the lateral prone 
position. 

By means of roentgenological study after 
the injection of iodized oil, an accurate utero- 
gram and salpingogram, visualizing the entire 
internal female generative tract, may be 
obtained in cases in which the fallopian 
tubes are not occluded. When there is an 
occlusion, the procedure enables one to 
determine its exact location. Such informa- 
tion is of great value in the treatment of 
obstructive sterility, as it may enable one to 
decide on the advisability of operative inter- 
ference for the purpose of performing a plastic 
operation on the occluded tubes. For ex- 
ample, if roentgenological study after the 
injection of iodized oil shows an obstruction 
of the ampulla, it may be readily understood 
that a new stoma at this point might produce 
fertility. 

The roentgenological visualization of the 
uterus and fallopian tubes made possible by 
means of the intra-uterine injection of iodized 
oil may be of definite value in the diagnosis 
of the nature and location of pelvic tumors. 
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lig. 27. X-ray appearances in Case 6, after injection of 

iodized oil. A, Triangular cavity of the body of the uterus. 
Note the elongated left cornu. B, Ampullz of fallopian 
tubes, very tortuous. There is an excess of opaque sub- 
stance escaping through the ostium abdominale of each 
tube and distributing itself in the peritoneal cavity around 
the fimbriated ends of the tubes. C, The canal of the 
isthmus of each tube. Note how narrow the lumen is at 
this point. D, The shadow in the vagina produced by the 
volsella, the Ultzman-Keyes nozzle, and the iodized oil 
escaping from the cervix into the vagina. 
When the oil escapes through a patent 
ostium abdominale, it tends to distribute 
itself in the pelvis in such a manner as to 
throw opacities around the tumor mass. 
When the tumor is located in the vicinity of 
the uterus, it may impinge on that organ to 
such an extent as to indent its cavity, as out- 
lined by means of the injected iodized oil (see 
Case 1). 

In interpreting uterograms and _ salpingo- 
grams, one must familiarize himself with the 
various forms that the shadows may take. 
When the fallopian tubes are patent and the 
oil escapes into the peritoneal cavity, their 
lumina may be tortuous and folded on them- 
selves in such a manner that the shadows may 
be superimposed. Therefore one must study 
plates made at successive intervals and some- 
times make the exposures from different 
angles in order to arrive at a correct inter- 
pretation. 
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The same as Figure 27, eliminating the shadow 


Fig. 28. 
in the vagina and outlining the roentgenological findings 


CONCLUSIONS 


1. Roentgenological visualization of the 
uterus and fallopian tubes after the intra- 
uterine injection of iodized oil furnishes a 
valuable means of exact gynecological diag- 
nosis in selected cases. 

2. In cases of sterility, the procedure 
gives us information as to whether the tubes 
are patent or not and also localizes the site of 
the occlusion. It not only supplements the 
insufflation of gas but often supplants it. 

3. The technique is simple, but. strict 
aseptic precautions must be taken. I am 
firmly opposed to the performance of the test 
on ambulatory patients. 

4. Properly performed, the test outlines 
the uterus and the various portions of the 
fallopian tubes with great distinctness. 

5. Proper interpretation of the roent- 
genological findings requires experience in 
this field. In some cases, it is advisable to 
examine plates exposed at successive intervals 
or from different angles. 

6. In my experience, the intra-uterine 
injection of iodized oil is entirely safe and 
harmless, and no manifestations of iodism 
have been observed. 

I wish to express my gratitude to Dr. Charles Gottlieb 
for his courtesy in directing the roentgenological work 
connected with this investigation. 
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TORSION OF HYDROSALPINX 


By NICHOLSON J. EASTMAN, A.B., M.D., Pekinc, CHINA 


From the Department of Obstetrics and Gynecology, Peking Union Medical College 
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CONSIDERABLE literature has ap- 

peared recently, largely in the form 

of case reports, upon the subject 
of torsion of the fallopian tube. While this 
anomaly, particularly torsion of hydrosal- 
pinx, has long attracted widespread _ inter- 
est, and has elicited, it would seem, sufficient 
study to establish it on a clear-cut basis, a 
review of the newer case reports and the dis- 
cussions appending them reveals two rather 
striking discrepancies in our knowledge of 
the subject: (1) A_ noticeable variation 
appears in the stated frequency of the condi- 
tion, some writers considering it of the rarest 
occurrence, being able to collect in one in- 
stance only nine recorded cases, while others 
believe it ‘‘not uncommon”’; (2) an increas- 
ing number of cases are being reported as 
torsion of the normal fallopian tube. Does 
torsion of the normal tube occur, or do sup- 
posed instances of this represent, as the 
earlier writers insisted, examples of torsion 
of an already existing hydrosalpinx? It is 
the intention of this paper to comment 
briefly upon these two problems and _ to 
report three new cases of torsion of hydro- 
salpinx. 

The first published observation of torsion 
of hydrosalpinx appeared in England in 1891, 
Bland-Sutton reporting without details the 
history of a case operated on by Henry Morris 
whom he assisted. In the following year came 
the first report from France, Pierre Delbet 
giving complete details of a case and noting 
(as has been frequently emphasized since) 
the similarity between the appearance of the 
tumor and that of strangulated intestine. He 
was forced in the presence of a black twisted 
tumor ‘‘to unroll the entire pack of intestines 
in order to assure himself that the tumor 
was not a part of the gut.” Then followed, 
from time to time, the observations of ‘Taylor 
and Bell in England; Russell, Hirst, and 
Storer in the United States; Stroganoff and 
Warnek in Russia; Veit, Fritsch, Sanger, and 


Arthur in Germany; Hartmann and Rey- 
mond, Legueu and Chabry, Pozzi, and Lejars 
in France. 

The first collective studies of the condition 
were published by Praeger of Germany and 
Cathelin of France, in 1899 and 1900 re- 
spectively. The latter made an exhaustive 
survey of the etiology and pathology and 
tabulated 41 cases from the literature. An 
investigation of the original references cover- 
ing these cases, however, indicates that six at 
least of Cathelin’s list were not torsion of 
hydrosalpinx as we understand the term. 
Thus the case of A. Martin (Case 6 in Cathe- 
lin’s table) was frankly one of torsion of a 
tubal pregnancy, the placenta and oval sac 
being found in the tube; the third case of 
Warnek’s (Case 41) was demonstrated micro- 
scopically to be primary carcinoma of the 
tube; that of Hennig (Case 7, misspelled 
“Henning’’) was a haemorrhagic tubal necrosis 
with fatal rupture which occurred during an 
attack of typhoid, no mention of torsion 
being made; the case of Jacobs (Case 17)was 
evidently one of pyosalpinx in which torsion 
had been gradual as a result of adhesions. 
The cases of Napier (Case 4) and Fochier 
(Case 36) were probably torsion of ovarian 
cysts. Deducting these cases, a total is 
reached of 35 authentic cases reported prior 
to 1900. 

Anspach’s detailed study of torsion of tubal 
enlargements which appeared in 1912 lists 
62 cases of torsion of hydrosalpinx. He 
includes 31 of Cathelin’s series. Four cases 
tabulated by the latter and omitted by 
Anspach,—namely, Russel’s (Case 11), Le- 
gueu’s (Case 20), Lejars’ (Case 40) and 
Ricard’s (Case 35)—-seem to be sufficiently 
authentic to warrant their inclusion, giving a 
total of 65 cases on record before 1912. 

Any attempt to tabulate an accurate list 
of cases since 1912 is complicated by the 
numerous cases of torsion of the normal tube 
reported during the past decade. The ques- 
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Fig. 1. Cross section of tubal mass just distal to 
strangulation, showing isthmea] portion of tube, and coiled 
beneath it, the collapsed walls of the distended ampullary 
segment. Note massive hematosalpinx. (Case 1.) 


tion resolves itself, of course, into one of 
authenticity of nomenclature: which cases, 
if any, represent torsion of normal tubes and 





lig. 4. Photomicrographs through tube wall showing 
separation of muscle fibers by blood, distention of villus 
(by blood) and thrombosis of vessels. (Case 2.) 
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(left). 


Fig. 2 
showing characteristic retort shape. (Case 2.) 


Anterior view of twisted hydrosalpinx 


lig. 3. Posterior view of twisted hydrosalpinx showing 
typical distention of ampullary portion. (Case 2.) 


which torsion of hydrosalpinges? While in 
many cases this is easy of answer, in some it is 
impossible. Writers who insist that torsion of 
normal adnexa does occur support their 
attitude on the ground that many of the 
cases are seen in virgins, and particularly in 
girls of puberty age in whom an already exist- 
ing hydrosalpinx would seem unlikely; more- 
over, at operation no adhesions or other 
evidence of antecedent pathological changes 
are found. The earlier writers, particularly 
Anspach, hold to the view that in such cases 
the tube is the seat of an hydrosalpinx before 
torsion and that it is converted into a hama- 
tosalpinx as the result of twisting. They ex- 
plain the existence of a hydrosalpinx in vir- 
gins and in patients who give no history of 
pelvic inflammation on the following basis: 
(a) it may occur as a sequela of a vulva- 
vaginitis in childhood which persists in 
latent form until puberty and then produces 
involvement of the tube which is not recog- 
nized; (b) it may be the late result of an un- 
recognized salpingitis which has occurred in 
the course of one of the exanthemata; (c) it 
may be the result of an attenuated tuber- 
culous infection. When it is recalled that 
unilateral hydrosalpinges are occasionally seen 
without other pathological changes and that 
torsion of a normal tube immediately produces 
an identical picture, namely, hydrosalpinx and 
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hematosalpinx, the difficulty of distinguish- 
ing between torsion of a hydrosalpinx (in 
certain cases) and torsion of a normal tube 
becomes apparent. In either instance the 
operative findings might be the same, namely 
a massive distention, usually of the ampullary 
portion of the tube, with hydrosalpinx, 
hamatosalpinx and a bluish discoloration due 
to passive congestion. Although various argu- 
ments may be adduced to support both sides 
of the question, no absolute proof or disproof 
of either contention seems available and the 
problem remains apparently an open one. 

While difficulty of definition therefore 
renders unprofitable, if not futile, any effort 
to list accurately the cases of torsion of 
hydrosalpinx since 1912, an approximate 
impression of the recorded cases may be 
obtained from the following list of writers 
who have, during this period, reported one or 
more cases, designating them as torsion of 
hydrosalpinx: Whitacre, 2 cases; Lory, 2 
cases; Perrin, 2 cases; Tourneaux, 2 Cases; 
Sampson, 2 cases; Stein, Roeder, Nash, Jauch, 
Mayer, Hedley, Pireaux, Cavagnis, Peraire, 
Rubsamen, Lop, Polak, Montgomery, each 1 
case; Guyot, Princetau, and Magnan, 1 
case; Berquet and Romnay, 1 case; Mouchette 
and Perilliat, 1 case. 

A minimal estimate is accordingly reached 
of gt cases of torsion of hydrosalpinx on rec- 
ord to date. That the true incidence is higher 
than this figure would indicate is suggested 
by several facts. Of particular interest in this 
regard is the frequency with which individual 
operators have met and recorded two or more 
cases: Lejars alone reported 8, H. Hartmann 
5, Legueu 3, Pozzi 3; numerous writers have 
recorded meeting 2 cases. Not only is this 
an argument against the likelihood that the 
condition is rare, but it suggests the possi- 
bility that individual cases have not been 
reported because it did not seem worth while 
to report single cases when several writers 
had already recorded meeting multiple ones. 
Substance is lent to such a belief by the fact 
that commentators on case reports have in 
several instances referred to one or more 
cases which they had met but not recorded 
(Sampson, 2 cases; Polak, Montgomery). 
The following 3 cases of torsion of hydro- 
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salpinx, which occurred within 3 years in, a 
relatively small series of 640 gynecological 
operations, would seem further to indicate 
that the condition is more frequent than is 
generally believed. 


Case 1. (Hosp. No. 9346.) A married Chinese 
woman, age 41, entered the Peking Union Medical 
College Hospital on October 30, 1924, complaining 
of pain in the right lower abdominal quadrant of 
1o days’ duration. 

The patient had always enjoyed good health. 
Although married since the age of 17, she had never 
been pregnant. She denied venereal infection, but 
had always had a certain amount of leucorrhoea, 
worse during the past year, most marked since the 
onset of the present illness. Menstrual history 
apparently normal. Last menstrual period, October 
25, 1924. 

Ten days prior to admission the patient experi- 
enced a sudden attack of pain in the right lower 
quadrant. This was only moderately severe and 
soon subsided. She noted afterward, however, a 
mass in the lower abdomen. Five days later she 
again suffered pain in the right lower quadrant, this 
time stabbing in character and sufficiently severe to 
cause her to go to bed. Although nauseated she did 
not vomit. The pain, with occasional brief remis- 
sions, persisted until her entry into the hospital. 

Although crying out occasionally with pain, the 
patient’s general condition was excellent. Tempera- 
ture, 37.6; pulse, 84; respiration, 20; white cell 
count, 10,000. Examination revealed the following 
positive findings: there was a definite bulge of the 
lower abdomen, especially on the right side. Over 
this area both voluntary and involuntary muscle 
spasm was present with exquisite tenderness even 
on slight pressure. On vaginal examination a soft, 
globular mass about 15 centimeters in diameter was 
palpable in the right fornix. 

Pre-operative diagnosis: torsion of ovarian cyst. 
At operation the right tube was found twisted, 
clockwise, two and one-half times. The point of 
torsion was about 2 centimeters from the uterine 
end of the tube, the distal portion of the tube being 
distended into a thin walled, purplish mass, 15 by 
8 by 8 centimeters. The ovary was not involved in 
the torsion. A few filmy adhesions, easily sepa- 
rated, attached the tube to surrounding structures. 
The left tube was also the seat of a hydrosalpinx. 
Bilateral salpingectomy was performed. ‘There was 
an uneventful recovery. 

Pathological examination showed hydrosalpinx, 
massive hamatosalpinx and acute perisalpingitis 
(Fig. 1). 

Case 2. (Hosp. No. 12102.) A married Chinese 
woman, age 29, entered the Peking Union Medical 
College Hospital, October 26, 1925, complaining of 
pain in the right lower abdominal quadrant of 24 
hours’ duration. 

The patient had always enjoyed good health with 
the exception of an attack of measles at the age of 
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16 accompanied by a cough and hemoptysis. 
Although married at the age of 16 she had never 
been pregnant. Venereal infection denied. Men- 
strual history apparently normal. Last menstrual 
period, October 4, 1925. 

At 1 p.m. on the day prior to admission, while 
lifting a chair, the patient was suddenly seized with 
severe, stabbing pain in the lower right abdominal 
quadrant associated with nausea and vomiting. 
The pain increased in severity until at 3 p.m. it was 
said to be agonizing. She felt weak, but there was 
no sudden sensation of collapse. With occasional 
slight remissions the pain had persisted until ad- 
mission into hospital. 

The positive findings on examination were: 
tenderness and rigidity over the right lower quad- 
rant with a palpable mass extending from the pelvis 
on the right side to a point about 1 centimeter below 
the level of the umbilicus. Vaginal examination re- 
vealed a tender, fluctuant mass about 12 centimeters 
in diameter in the right fornix. General condition 
excellent. Temperature, 37.6; pulse, 76; respiration, 
22; white blood cells, 11,600. 

Pre-operative diagnosis: torsion of ovarian cyst. 
At operation the right tube was found twisted 3 
times counterclockwise at a point about 3 centi- 
meters from the uterine end. The distal portion 
was distended into a glistening, bluish mass, 12 
by 10 by 10 centimeters. The ovary was not in- 
volved in the torsion. There was no evidence of 
adhesions. ‘The left adnexa, as well as the other 
pelvic structures appeared normal. Right salpin- 
gectomy. Uneventful recovery. 

Pathological examination showed hydrosalpinx 
and hematosalpinx. (Figs. 2, 3, and 4.) 

Case 3. A married Chinese woman, age 23, 

¥% months pregnant, entered the Douw Hospital, 

Peking, on January 3, 1923, complaining of pain in 
the right lower abdominal quadrant of 3 days’ 
duration. 

Her past history was unimportant. She had never 
hitherto had pain in the right lower quadrant. Her 
last menstrual period had been May 24, 1922, this 
being her first pregnancy. The course of the 
gestation had apparently been normal. 

Three days prior to admission she was seized with 
severe pain in the right lower quadrant associated 
with nausea and vomiting. The pain radiated down 
the right leg. She came to the hospital thinking she 
was having a prolonged and perhaps obstructed 
labor. 

Examination revealed marked tenderness and 
muscle spasm over right lower quadrant. Vaginal 
examination revealed marked tenderness high in the 
right fornix; the presence of the fetal head in the 
pelvis obscured further findings. Her general con- 
dition was good: ‘Temperature, 37.2; pulse, go; 
respiration, 24. 

Pre-operative diagnosis: acute appendicitis. At 
operation, done by Dr. J. H. Liu, of the Peking 
Union Medical College, the right tube was found 
twisted close to the uterine end and the distal por- 
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tion massively distended with blood. The ovary lay 
as a swollen almond-shaped sac on the wall of the 
distended tube. The operation being done through a 
McBurney incision, it was impossible in the presence 
of the pregnant uterus to inspect the opposite 
adnexa. Right salpingo-oophorectomy. Uneventful 
recovery. Normal delivery 5 weeks later. 

Pathological examination showed hydrosalpinx, 
hematosalpinx and cysts of ovary. 


The cases present several features of inter- 
est. They illustrate clearly the clinical 
similarity between torsion of hydrosalpinges 
and torsion of ovarian cysts, but bear out the 
observation of Roeder and others, that the 
general picture is much less alarming when 
the tube rather than the ovary is twisted; it 
will be noted that although the duration of 
torsion in our cases varied from 24 hours to 
5 days, none of the patients exhibited elevated 
pulse rate or other evidence of shock. This 
seems to be a differential diagnostic point of 
some importance. Case 2 is of interest as 
exemplifying the type of condition that is 
frequently reported as torsion of the normal 
fallopian tube; the patient was nulliparous 
and there was neither history nor sign of 
antecedent pathological change in the pelvis. 
We are inclined, however, until torsion of the 
normal tube becomes a more soundly estab- 
lished entity to consider this as torsion of a 
hydrosalpinx. Cases occurring in conjunction 
with pregnancy, as Case 3, have been reported 
by Hartmann, fifth month; Ward, fourth 
month; and Peraire, third month. In a case 
reported by Pinard and Paquay, the patient, 
after suffering severe attacks of lower abdomi- 
nal pain during late pregnancy, was operated 
upon a few days after delivery and torsion of 
a hydrosalpinx found. In Aulhorn’s case, 
reported as torsion of a normal tube, there 
was a 3 months’ pregnancy. In all of our 
cases the torsion involved the right tube; 
while this may be partly a matter of coinci- 
dence, our present knowledge of the condition 
indicates that it occurs much more frequently 
on this side. 
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OF HYDATID DISEASE 


Ecuinococcus Cysts! 


By L. FE. BARNETT, C.M.G., F.R.C.S. (Enc.), F.A.C.S., DUNEpIN, NEW ZEALAND 


Emeritus Professor of Surgery, University of Otago 


HEN asked to address this assem- 

bly of American Surgeons on some 

scientific topic of importance, I 
thought that I might possibly interest you 
for my allotted term of 20 minutes by talk- 
ing about some of the recent advances that 
have been made in our knowledge of hydatid 
disease. 

We all know that hydatid disease is ex- 
tremely rare in North America, just as it is in 
Great Britain, but in many parts of South 
America, notably the Argentine Republic, 
Uruguay, and Paraguay, where the American 
College of Surgeons has many representatives, 
hydatid disease is so common and is increasing 
so rapidly as to constitute a national peril. 
The leading surgeons in these countries count 
their cases not in twos or threes, but by the 
thousand. 

In several other parts of the world, espe- 
cially where sheep raising is a prominent in- 
dustry, hydatid disease is of frequent occur- 
rence, both in man and stock animals. In 
Iceland, in Australia, and in my country, New 
Zealand, surgeons can count their cases at 
any rate by the hundred, and in many other 
parts of the world, particularly in Central and 
Southern Europe and the Mediterranean 
littoral, hydatid disease is fairly common. 
The literature dealing with this remarkable 
parasitic malady has been vastly increased of 
late years by innumerable contributions from 
workers in all these countries. I gratefully 
acknowledge that the author from whom I 
personally have learned most is Professor 
Flix Dévé of Rouen, whose valuable researches 
on the tenia echinococcus will, I hope, shortly 
be published in book form. 

In the time at my disposal I can only touch 
on a few points which may stimulate attention 
to more detailed publications. 

At the outset let me remind you that the 
dog, which, except for other such dog-like 
animals as the wolf, jackal, and fox, is the one 


and only host for the adult taenia echinococcus, 
becomes infected by swallowing the hydatid 
cysts that so often occur in the liver and lungs 
of sheep and other stock animals, for you will 
remember that the cystic stage of teenia echin- 
ococcus can be developed in a large selection 
of animals besides man. It is unfortunately 
a common and most reprehensible practice 
among well-meaning but ignorant farm work- 
ers and shepherds, after killing a sheep or an 
ox, to throw the raw offal to their dogs for 
food, regardless of the fact that this offal very 
often contains hydatid cysts, and so it comes 
about that in certain countries quite a large 
proportion of the dogs become the hosts of the 
adult tapeworm. 


THE TRANSMISSION OF THE HYDATID PARASITE 
FROM DOG TO MAN 


The adult tania echinococcus, unlike others 
of the cestode breed, is an extremely small 
tapeworm. It does not measure more than 
6 millimeters in length and it has never more 
than 4 segments, but its lack of stature is 
fully compensated for by its multiplicity and 
fecundity. It can be found in hundreds, 
sometimes indeed in thousands, among the 
villi of the upper intestine of the infected dog 
and each ripe proglottis as it falls off into the 
lumen of the bowel carries with it some 500 
fertile ova. One can realize therefore what a 
vast number of these ova must be passed daily 
in the excrement of the dog. This excrement 
is dried, trampled, pulverized, scattered by 
the traffic of animals and distributed widely 
by wind and water. The hair about the dog’s 
body, his paws, his muzzle are contaminated 
and so, too, must be the wool of sheep and the 
coats of other animals. A human being who 
pats, fondles, and frolics with, or otherwise 
handles, a country dog, or maybe a sheep, 
runs a decided risk of getting the ova on to 
his hands, and from the hands to the mouth 
is an easy and obvious transference. In 
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accordance with the usual textbook state- 
ments, I used to believe and teach that the 
swallowing of water open to pollution by 
dogs and the eating of raw vegetable material 
such as watercress, lettuce, and celery that 
was liable to contamination by dogs’ excreta 
were the ordinary paths of infection from dog 
to man, but a larger experience has led me to 
change my opinion. I admit, of course, that 
the indirect transmission through water and 
vegetation does happen, but I think it is of 
rare occurrence, whereas the direct contagion 
from the dog to the hands and hence to the 
mouths of human beings is the rule. Sheep 
and cattle, horses and pigs pick up hydatid 
infection with the contaminated herbage they 
eat, rarely I should say from the water they 
drink, firstly because the number of ova likely 
to get into water is comparatively small, and 
secondly because such ova as do get into water 
soon sink to the bottom. 

From the point of view of prophylaxis, 
therefore, the two chief warnings that should 
be everlastingly drilled into the minds of 
those who have to deal with dogs in a hydatid 
country are: 

1. Do not infect your dogs with the 
hydatid tape worm by feeding them on the 
raw offal of sheep and cattle that harbor 
cysts. 

2. Do not infect yourself with hydatid 
cysts by swallowing the minute invisible eggs 
passed in the motions of infected dogs. These 
eggs cling to the coats of dogs and possibly 
other animals and may easily get on to your 
hands and thence to your mouth. 


THE ANATOMICAL LOCATION OF HYDATID 
CYSTS IN HUMAN BEINGS 

In addition to the biological and tissue 
affinities concerned with the selective location 
of all parasites there are some interesting 
anatomical influences concerned with the mi- 
gration of the tania echinococcus embryos. 
After the ova are swallowed the digestive 
juices dissolve the chitinous capsules and 
liberate the contained embryos. ‘These are 
about the size of megalocytes and are provided 
with piercing and burrowing implements in 
the form of three pairs of little specialized 
spines which enable them to work their way 
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through the mucous membrane of the stom- 
ach and duodenum into the richly vascular 
subjacent tissue where thin walled and com- 
paratively large radicles of the portal vein 
are encountered and penetrated. They are 
then carried in the blood stream along the 
portal vein to the capillaries of the liver. 
Their further progress is hindered by their 
size and by their spiny projections so that 
they become in large measure filtered out in 
the hepatic capillaries. Dévé fed young pigs 
with hydatid ova and found the embryos em- 
bedded in the liver within a very few hours 
after the feeding. Dew of Melbourne recently 
corroborated the findings of Dévé and also 
reported the discovery of embryos in the 
portal vein. 

A proportion of the embryos wriggle their 
way through the hepatic filter and come to 
rest in the pulmonary capillaries. Only a 
few reach the systemic circulation. Clinical 
observation reveals that approximately 70 
per cent of human hydatid cysts occur in the 
liver, 10 per cent in the lungs and the remain- 
ing 20 per cent in various other parts of the 
body. 

This ratio does not hold for all other ani- 
mals, in several of which the pulmonary cysts 
outnumber the hepatic. 


THE VERSATILE ROLE OF THE SCOLEX 


From the embryo under favorable condi- 
tions a cyst is developed and a cyst which 
reaches the size of a walnut or a hen’s egg 
(some grow as large as a football) is sure to 
contain myriads of the embryonic tapeworm 
heads called scolices. These, if swallowed 
by a dog, develop into adult tape worms, 
but if they remain in the body of man or 
any other intermediate host they may un- 
dergo a metamorphosis into a new generation 
of cysts. This used to be stigmatized as a 
biological heresy but its common occurrence 
has been proved absolutely. Daughter cysts 
endogenously or exogenously situated in re- 
gard to the parent parasite can develop from 
scolices. If the parent cyst bursts or leaks 
into the abdominal cavity, the pleural cavity, 
the pericardial cavity, the interior of the heart 
or great vessels, the extravasated scolices, 
wherever they lodge, may form secondary 
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cysts. Nearly all abdominal and pelvic cysts 
other than liver cysts are thus accounted for. 
I:xperimentally scolices can be inoculated 
from one animal to any part of the body of 
another animal and their growth into cysts 
observed. Dévé has actually begun the ex- 
perimental production of cerebral and spinal 
cysts in this way in order to study the neuro- 
logical effects of slowly increasing pressure 
practically devoid of any inflammatory ac- 
companiment. ‘This opens up a new and 
promising field of experimental surgery. 


THE DIAGNOSIS OF HYDATID CYSTS 


Until a few years ago we depended for 
diagnosis on the history of the case (often 
misleading) and on the ordinary clinical signs 
of a slow-growing cystic swelling which showed 
a rounded shadow on X-ray examination and 
which occasionally revealed its true nature 
when clear fluid, fragments of hydatid mem- 
brane, or scolices were discharged by rupture 
or leakage into the bronchial tubes, alimentary 
canal, or urinary tract or were withdrawn by 
an exploring syringe. Sometimes indeed a 
cyst suppurated and burst like an abscess 
externally or internally, discharging its tell- 
tale contents. There is no mistaking hydatid 
membrane or scolices for anything else on 
microscopic examination. 

The fascinating percussion sensation known 
as hydatid thrill or fremitus is usually de- 
scribed in the textbooks as typical of the 
hydatid cyst but as a matter of fact this thrill, 
although pathognomonic when it is present, 
is a sign of extreme rarity. I doubt if the 
true thrill which is a hair-spring-like vibra- 
tion, accompanied by a remarkable sonorous 
resonance audible on auscultation can be 
elicited in more than 2 or 3 per cent of all 
cases. ‘This true thrill is not to be con- 
founded with the common vibratile fluctua- 
tion such as may be met with in some degen- 
erated hydatid cysts where the fluid tension 
has been reduced, and which is of the same 
quality and nature as the fluctuation often 
noted in ovarian or parovarian cysts, hydro- 
nephrosis, and ascites. Observations and ex- 
periments that I have made have convinced 
me that one can elicit the true hydatid thrill 
only in cysts that are (1) close under the 
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parietes, (2) at reduced tension resulting 
from degeneration of the mother cysts, and 
(3) that contain a few daughter cysts only, 
about the size of walnuts or golf balls. It is 
the jarring together and jelly-like shaking of 
the daughter cysts that actually produce the 
thrill. 

I have written elsewhere about hydatid 
thrill and must not use up my precious min- 
utes in discussing that phase of the subject 
further just now, but I do reiterate that the 
thrill is a very rare sign indeed. 

The aid to diagnosis afforded by exploratory 
puncture so alluring in its simplicity has been 
found to be fraught with so many serious 
dangers and fallacies as to be universally con- 
demned except when the cyst wall has been 
actually laid bare in open operation. 

With the kind of investigation that I have 
briefly indicated we used to be able to make a 
correct diagnosis in not more than 4o to 50 
per cent of our cases, and that, mark you, in a 
hydatid country, where we were always on the 
lookout for this particular trouble. Now, 
however, the laboratory men have come to 
the rescue and with their invaluable assistance 
we have actually raised our correct diagnosis 
figure to 80 and even go per cent of our cases. 
Time will not permit me to do more than 
refer to the two most important of these 
laboratory aids. 

The skin reaction of Casoni. ‘Two or three 
drops of hydatid fluid taken from the cyst of a 
sheep are injected through a fine needle, with 
the usual aseptic precautions, into the skin of 
the arm, thigh or abdominal wall of the pa- 
tient. If the reaction is positive, that is to 
say, if the patient is the bearer of a hydatid 
cyst, the site of inoculation in a few minutes 
runs through the changes of an urticarial 
wheal. The white raised patch attains the 
size of a shirt or trouser button and is sur- 
rounded by a little zone of erythema extend- 
ing 2 or 3 centimeters out. This is the im- 
mediate reaction and it is followed in 24 hours 
or so by a late reaction which is simply a 
temporary subcutaneous inflammatory red- 
ness and oedema spreading out widely from 
the puncture and subsiding spontaneously in 
2 or 3 days. This test has the merit of sim- 
plicity and can be carried out by any general 








ing 
ind 
ly, 
- is 
of 
the 


tid 
in- 
ect 
he 


ry 
en 
US 
n- 
en 


la 


ce 
sis 


an 
Se 


ee 








BARNETT: RECENT ADVANCES IN KNOWLEDGE OF HYDATID DISEASE | is1 


practitioner who can obtain the pure antigen 
required. 

The complement fixation test is similar in 
principle and technique to the Wassermann 
test for syphilis and was brought under the 
notice of the profession first by Ghedini, then 
by Imaz-Appathie and Lorentz, and then by 
Weinberg and Parvu. The antigen recom- 
mended is hydatid fluid from a sheep’s cyst 
rich in scolices. With this blood test we are 
able to corroborate or disprove the findings 
in the Casoni procedure and can obtain some 
additional information regarding recurrences 
or multiple cyst formations; but good labora- 
tory facilities are essential. It is not like the 
Casoni, a test for the general practitioner to 
employ. 

Other laboratory investigations, such as the 
eosinophile count, the precipitin test, and so 
on, are interesting but inconstant. 

THE TREATMENT OF HYDATID CYSTS 

Various drugs such as iodides, arsenic, 
mercury, and antimony preparations have 
been found useless. Radiotherapy also has 
not given results that inspire confidence. 

In many cases the patients get well spon- 
taneously, especially in those cases in which 
the cyst, situated in the lung, bursts into a 
bronchus. In many cases the cysts exist in the 
body for years, even to the end of the patient’s 
days, without producing any ill effects call- 
ing for treatment. 

Ordinarily operation is the only cure and the 
standard sort of technique is to open the cyst, 
evacuate the parasitic membranes completely, 
shut off the opening in the cyst from any 
surrounding cavity such as the abdomen or 
thorax, and then drain. This is called the 
operation of Lindemann, or marsupialization. 
‘Lhe immediate closure of the cyst after evac- 
uation of the contents, no drain being em- 
ployed (Bond’s operation), has been performed 
in an increasingly large number of cases of late 
years and is likely to become the method of 
election. I cannot in this short address speak 
of the other recognized operative procedures. 


A point to be emphasized is the necessity 
of safeguarding the cut tissues as well as 
adjacent cavities from scolex contamination, 
otherwise there is a decided risk of secondary 
cysts developing in the course of a year or 
two after operation. Following Dévé’s sug- 
gestion, many surgeons supplement the routine 
mechanical swab protection by endeavoring 
to kill the scolices in the parent cyst by the 
preliminary injection of a 1 per cent watery 
solution of formalin after evacuating the 
hydatid fluid through a trocar. The fluid has 
to remain inside the cyst at least 5 minutes and 
is not of course effective if daughter cysts are 
present. 

Aspiration or tapping of cysts without 
preliminary operative exposure is hardly ever 
done now. It is too dangerous and uncertain. 


SUMMARY 


Hydatid disease, though rare in North 
America and Great Britain, is alarmingly 
prevalent in South America and is quite 
common in many other countries. The 
tania echinococcus of the dog is the source 
of the cysts in man, and I have described the 
new conception of the mode of contagion and 
its prevention. The common location of 
cysts in the liver and lungs is anatomically 
explained. 

The versatility of the scolex in the propaga- 
tion of cysts as well as of the adult tapeworm 
is emphasized. 

Not more than 50 per cent of hydatid cysts 
can be diagnosed by ordinary clinical methods, 
but the laboratory has provided us with two 
tests of extraordinary value, the Casoni skin 
reaction, and the complement fixation estima- 
tion whereby correct diagnosis can be raised 
to 80 or go per cent. 

The rarity of hydatid thrill is explained. 
Exploratory puncture is condemned because 
of its many dangers. 

Operative treatment by open incision, 
evacuation, and closure without drainage is 
coming to be recognized as the mode of 
election. 
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NAHE patient was a small girl who ex- 


hibited signs of digestive disturbance 


with pain in the right lower abdomen. 

That she had a mild appendicitis was clear. 
She also had a firm, somewhat lobulated tumor 
in the right abdomen. This tumor extended 
well up under the ribs and below reached well 
down within the crest of the ilium. Without 
hesitancy we diagnosed a right renal tumor. 
At*operation the tumor was found to be a 
fibrolipoma“ which had developed in the fat 





Fig. x. A fibrolipoma simulating tumor of the right 
kidney. C. H. 1., No. 39340. The tumor was 9.5 by 8 by 7 
centimeters. A is a lateral view. ‘The tumor extended 
well up under the costal margin. Its lower portion 





the Johns Hopkins Hospital and University 


just below the right kidney. The right kidney, 
which was normal, had been crowded upward. 
The subacute appendix was easily removed 
through the floor of the tumor incision. 


C. H. I., No. 39340. Donna L. was seen in con- 
sultation with Dr. Mary Ingram on March 24, 1926. 
The child was 6 years old, was anaemic and easily 
tired. For the past 6 weeks she had had but little 
appetite and 3 weeks before admission had vomited 
considerably after eating some ice cream. Shortly 
thereafter she developed an afternoon temperature. 
As it was thought she might have worms she was 
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was densely adherent to and extended below the crest of 
the illum. B is the front view. The contour of the tumor 
as seen from the front resembles a renal growth. It pro- 
jects very little from the surface of the abdomen. 
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Fig. 2. A fibrolipoma developing in the right renal pocket. J. H. H. Gyn.-Path. No. 31715. The 
left figure shows the lipomatous growth. There are very few vessels on the surface. The chief point 
of fixation was at the crest of the ilium. The right figure shows the tumor on section. It is composed 
in large measure of fat. The fine trabeculae and the whitish areas are fibrous (4/5 actual size). 


given appropriate medicine. Her temperature rose 
two or three degrees. She had been in bed for the 
2 weeks before I saw her. 

On examination the child looked undernourished, 
underdeveloped and very anemic. There was some 
tenderness in the appendix region and in the right 
upper quadrant posteriorly was a hard, firmly fixed 
tumor about 8 centimeters in diameter and some- 
what resembling a kidney (Fig. 1). Above, it ex- 
tended up under the ribs; below, it reached below 
the crest of the ilium. It looked as if we were deal- 
ing with a tumor of the right kidney. The child 
was admitted to the hospital on the following day. 

The urine was examined, chemically and micro- 
scopically, on March 26, 27, 28, and on each occasion 
was found to be normal. The phthalein output 
showed no abnormality. 

My colleague, Dr. Guy L. Hunner, examined the 
patient, and dictated the following: ‘The abdomen 
looks normal. There is slightly more fullness in the 
right lateral flank than in the left; this is on vision. 
On palpation the left kidney is not felt. The right 
kidney is apparently the mass filling the right 
flank, one can get completely between the upper 
pole and the costal margin. The liver border is 
apparently in about the normal position and there 
is no connection between it and the mass in the 
flank. The mass in the right flank is about two or 
three times the size of a normal kidney. It is 
divided into two portions, an inner triangular por- 
tion which has its apex just beside the umbilicus 


and has the consistency of a normal kidney. The 
outer portion, making up about two-thirds of the 
entire mass, is rather globular in outline, fills the 
midflank region, and has a more firm consistency.” 

Cystoscopic examination by Dr. Hunner showed 
a normal bladder and left ureter. As the urinary 
output and the urine itself seemed to be normal, fur- 
ther study was omitted on account of the child’s age. 

The haemoglobin was 60 per cent; white blood 
corpuscles 10,900. 





Fig. 3. A fibrolipoma developing in the right renal 
pocket. Gyn.-Path. No. 31715. The cut surface of the 
specimen has been stained with scarlet red. The fat took 
the red with avidity; the fibrous tissue was much paler 
(natural size). 





154 











Apparently no 
pancreatic 
tissue 





Thickened 
capsule - 











Fig. 4. 
ently from aberrant pancreatic tissue. 
nished by R. Campbell Begg. 
proved_by him.) 


Operation. April 3, 1926. We made the 
usual kidney incision commencing about 2 
centimeters back of the free end of the twelfth 
rib and continuing it downward and forward 
toward the symphysis. We then split the 
muscles and entered the right renal pocket. 
The tumor, which was somewhat lobulated, 
was shelled out. At first we thought that it 
was the right kidney, but as it was gradually 
delivered, we could feel the normal-sized 
right kidney pushed far up under the ribs. 
The tumor looked like a lipoma. It was 
adherent by a dense fascia to the crest of the 


- “ . 


A malignant growth in the left renal pocket, simulating a kidney and appar- 
(Schematic drawing made from a sketch fur- 
Later the drawing was submitted to Dr. Begg and ap- 
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Pedicle of tumor 
compressing ureter 





Ant. sup. 


Spine 


ilium. It was entirely extraperitoneal and 
apparently consisted of hard, lobulated fat. 
After removing the tumor and tying off a few 
vessels, we opened the peritoneum in the 
depth of the wound, drew out the cacum and 
without difficulty removed the appendix 
which was tied down by recent adhesions and 
which had undoubtedly caused the fever. 
One cigarette drain was laid in the wound and 
the incision closed. The child made a most 


satisfactory recovery and was discharged on 
April 24, 1926. 
Path. report. J.H.H.Gyn.-Path. No. 31715. 
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The tumor measures 9.5 by 8 by 7 centi- 
meters (Fig 2). Externally it is yellowish 
white in color and has a lobulated surface. It 
is soft in consistency. 

On section the tumor is seen to be made up 
of fat with fibrous trabecule passing in all 
directions (Fig. 2). All portions of it, save 
the fibrous trabeculae, take the scarlet-red 
stain (Fig. 3). The tumor is a typical fibro- 
lipoma. 

This is the only case of this character with 
which we are familiar. We felt almost certain 
that we were dealing with a right renal 
tumor and not until we had opened up the 
right renal pocket did we suspect the fibro- 
lipoma. 

After the tumor had been removed it was 
very easy to cut the peritoneum in the floor 
of the incision and to deliver and remove 


the subacutely inflamed appendix which had 
given rise to all the symptoms, the indiges- 
tion, the localized abdominal pain and the 
fever. The tumor had occasioned the patient 
no real inconvenience. 


Notre.—As this short article was going to press, 
R. Campbell Begg, of Wellington, New Zealand, told me 
of a most interesting case that had come under his care. 

The patient was a woman, 32 years of age. She had a 
tumor in the left loin, which was supposed to be enlarged 
kidney. There were no urinary symptoms. The tumor 
was well encapsulated and had an attachment which 
passed forward behind the peritoneum. The left kidney 
was normal (Fig. 4). On section, the tumor was grayish- 
white, with strands of thickened stroma passing through it. 
There were two or three haemorrhagic and degenerated 
areas. In the capsule of the tumor, at the upper pole, 
was a small piece of typical pancreatic tissue. The tumor 
itself, which was well encapsulated, was an adenocarci- 
noma. 

Begg thought that this adenocarcinoma in the retro 
peritoneal space, just below the left kidney, was due to 
malignant degeneration of misplaced pancreatic tissue. 
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THE ATLAS! 


By R. H. JACKSON, M.D., F.A.C.S., MAptson, WISCONSIN 


N 1907, Corner drew attention to the fact 
that rotary dislocation of the atlas is far 
more common than it is generally sup- 

posed to be and emphasized the absence of 
neurological symptoms or findings in many 
cases during the early weeks or even months 
subsequent to injury. In reporting 2 cases of 
his own and 18 from the literature, most of 
the latter being diagnosed at necropsy and 
many of them associated with fractures of the 
odontoid, he suggested that cases of simple 
rotary dislocation were being overlooked. 
He then gave such a lucid description of the 
mechanism of the accident and the physical 
findings that one could not fail to recognize 
the condition when confronted with a patient 
so afflicted. Since Corner’s article there has 
been published an increasing number of 
papers on the subject, most of which are sin- 
gle case reports with discussions. From the 
literature available to me I have been able 
to collect about 27 cases of simple, uncompli- 
cated rotary dislocation of the atlas. 

Shortly after reading Corner’s article, we 
had the opportunity of seeing and recognizing 
the condition of rotary dislocation of the atlas 
in a girl aged 11 years; since then we have had 
3 additional cases. In no instance has the 


correct diagnosis been.surmised by the physi- 





‘ig. 1 (left). Characteristic attitude of the head (Case 1). 
2. Deviation of the spine of the axis. 


cians previously in attendance. When the 
mind is not attuned to the possibility of the 
presence of a rotary dislocation of the atlas it 
cannot be expected to register the correct 
diagnosis. The general practitioner, who as a 
rule has the first care of the case, very seldom 
if ever has his attention directed to the subject 
in the journals which are available to him. 

As the title indicates, I shall limit my re- 
marks to the lesion of simple, umcomplicated 
rotary dislocation of the atlas, omitting the 
subject of concomitant fracture or disloca- 
tion of other cervical vertebra, except the 
odontoid process of the axis. My object is to 
focus attention on the fact that simple rotary 
dislocation of the atlas is often undiagnosed 
because it may be produced by accidental 
violence of such a minor nature that the at- 
tending physician fails to conceive of the 
possibility of its presence. Complications due 
to the action of more violent forces with 
resultant associated fractures and additional 
dislocations present such outstanding features 
of injury and neurological disability as to 
demand prompt surgical consultation and 
X-ray examination, which leads to a suspicion 
at least of the true nature of the lesion. 


MECHANISM OF DISLOCATION 


A brief review of the anatomy of the atlanto- 
axial region recalls the functional limitations 
of the articulations, clarifies the vision of 
what may take place when undue strain is 
placed upon them in an unguarded moment, 
and leads to an explanation of the symptoma- 
tology. 

The lateral joint surfaces between the atlas 
and axis are oval-shaped and _ practically 
plane; these joints are essentially of the sliding 
or gliding type. Their surfaces are directed 
slightly downward, forward, and outward, 
those of the atlas resting upon the two op- 
positely inclined planes of the axis. The 
capsular ligaments uniting the margins of the 
articular facets are unusually voluminous and 
lax. The main function of these joints is to 


1 Presented at the meeting of the Western Surgical Association, Duluth, October 14-16, 1926. 
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lig. 3. Lateral view before and after reduction. 


permit rotary movements of the occiput upon 
the axis to a normal extent of 30 degrees 
(Fig. 6). 

The tension of the muscles used in rotating 
the head holds the joint surfaces in apposition 
and helps to maintain movement within 
normal limits. Our heads during our conscious 
states are, so far as these articulations are 
concerned, held firmly by muscular action. 
Under deep general anesthesia, or at a con- 
scious moment when this guarding muscular 
action is in abeyance, the head may easily be 
rotated to the full functional limitation of 
these articulations, just short of a rotary dis- 
location. At such a time the unexpected 
application of force of a nature so minor that 
it would normally be effectually opposed by 
the joint guarding muscles, may, owing to the 





Fig. 4. Same patient after reduction of dislocation. 


“flying start” of the head (Corner), result in 
a rupture of the capsular ligament of one of 
the atlanto-axial articulations and a slipping 
forward of the articular facet of the atlas onto 
or over the anterior marginal lip of the facet 
of the axis. Such is the mechanism producing 
a unilateral rotary dislocation of the atlas. 


ANATOMICAL CHANGES IN ROTARY DISLOCATION 


In a dislocation of this type there are 
changes in the relative position of the lateral 


Norm d Ono! 





Fig. 5. Normal odontoid. 
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hind. 


(From Spalteholz.) 
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ccipital 


Ligamentum apicis dent 


Canalis hypoylossi 


Ligamentum alare 


Occipital bone, first and second cervical vertebra with ligaments, from be- 





Fig. 7 (left). Rotary dislocation as seen from above, showing anterior displacement 
of the right side of the atlas on the axis. A indicates the odontoid process and B, the 


superior articular facet of the axis. 


lig. 8. This specimen explains the changes in the wall of the pharynx. 4A, the 
right transverse process of the lateral mass of the atlas is displaced forward, and the 
left has slipped back making the underlying portion of the axis relatively prominent, B. 


masses and transverse processes of the atlas 
and axis, and of the spine of the axis, which 
if detected, will greatly aid in the diagnosis. 

The transverse process and lateral mass of 
the atlas on the side of the dislocation are 
displaced forward (Fig. 7). 

The transverse process and lateral mass of 
the atlas on the side opposite the dislocation 
slip somewhat backward, thus making rela- 


tively prominent that portion of the axis 
which lies immediately below. 

These two points may be ascertained by a 
digital, pharyngeal examination when it is 
possible to insert the examining finger. 

In a normal subject the transverse process 
of the atlas may be felt on deep palpation with 
the finger midway between the mastoid proc- 
ess and the angle of the jaw. In rotary 
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Fig. 9. Fig. 10. 
Fig. o. Characteristic attitude of the head (Case 2). 
Fig. 10. Digital, pharyngeal examination. 





Fig. 13. Fig. 14. 
Fig. 13. Modified Binnie method of extension with 


laparotomy sheet. 
Fig. 14. [Extension and counter traction. 


dislocation the transverse process may be 
plainly felt on the side from which the head is 
turned. On the opposite side the finger sinks 
in deeply and forward, as the transverse proc- 
ess has in these cases been displaced back- 
ward. We have not been able to verify this 
point, as noted by Corner, in all our cases. 

Normally when the head is turned to the 
right, the right atlanto-axial joint is fixed 
and the left moves, and vice versa. If the 
left side is dislocated, the head can rotate only 
a little to the right, the right atlanto-axial 
joint is fixed and the left moves, and vice 
versa. The chin will point to the side on 
which the transverse process is rotated back- 
ward. 

The spine of the atlas is deviated to the 
side from which the head is bent. The more 
prominent it is, the more likely is the pres- 


Fig. 11. Fig. 12. 


lig. 11. Deviation of the spine of the axis. 
lig. 12. Palpating the transverse process. 


Ca 


Fig. 15 Fig. 16. 


Fig. 15. Manipulation with successful reduction by 
Binnie method. 
lig. 16. Application of cast after reduction. 


ence of fracture of the odontoid with forward 
displacement of the head. 

While in the majority of cases of simple 
rotary dislocation of the atlas the odontoid 
process is not fractured or displaced, it is very 
important to ascertain its condition before 
manipulative reduction is attempted. This is 
by no means easily done. At least, in our 
experience it has not been possible always 
accurately and definitely to determine its 
condition by roentgenological studies (Fig. 
5). As stated above, the odontoid process is 
as a rule not fractured in the type of rotary 
dislocation under discussion. Traumatic for- 
ward or backward dislocation of the atlas has 
been considered possible only after (1) frac- 
ture of the odontoid, (2) rupture of the trans- 
verse ligament, or (3) slipping of the process 
beneath the ligaments. 
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Fig. 17. 
lig. 17. 


Fig. 19. 


Characteristic attitude of the head (Case 3). 


lig. 19. Two months after reduction (Case 3). 


Bs 
Fig. 18. Lateral X-ray views of Case 3 before and after reduction. 





Fig. 20. Application of lion jawed bone forceps to atlas 
and axis. 
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NERVES 

The referred symptoms which may accom- 
pany rotary dislocation of the atlas (pharyn- 
geal localized anesthesia, dysphagia, per- 
sistent neuralgia, and probably the very 
common symptom of inability to open the 
mouth properly) are due to trauma of the 
nerves. The posterior roots of the first and 
second cervical nerves communicate with the 
pharyngeal and cervical plexuses and through 
these with the brachial plexus. The suboccipi- 
tal or posterior branch of the first cervical 
emerges between the occiput and the atlas be- 
hind the articular process and just beneath the 
vertebral artery. The great occipital and theso- 
called third occipital are the internal branches 
of the second and third cervical nerves. 


THE HISTORY OF THE AVERAGE CASE 


The chief points in the history of the aver- 
age case of rotary dislocation of the atlas are: 
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JACKSON: 


1. History of an accident attended by the 
sudden application of an unexpected force in 
an oblique direction to the front or top of the 
forehead, such as might be encountered by, 
(a) falling down stairs (Case 2); (b) direct 
blows on the forehead from swinging objects 
(Case 3); (c) being thrown suddenly to the 
ground (Case 1); (d) chiropractic adjustments 
(Blaine’s cases); (e) sudden jerk of the head 
secondary to a push of the body (Albee’s 
Case 6); (f) throwing baseball (Ogilvy’s case) ; 
(f) diving into shallow water (Case 4); (g) 
under general anasthesia (Sudeck’s 2 cases); 
(h) distention luxation of the atlanto-axial 
joint similar to spontaneous luxation of the 
hip joint following acute infectious diseases 
(Jacob’s case). 

2. Persisting pain, tenderness, and stiffness 
in the back of and possibly in one or both 
sides of the neck. 

3. Inability to open the mouth beyond a 
very limited extent. Partial recovery from 
this condition may occur after a few weeks. 

4. Marked impairment of rotary motion 
of the head on the neck. Active or passive 
attempts to increase the range of rotation 
are accompanied by decided increase in pain 
and tenderness. 

5. History of an audible click at the time of 
injury. This is not noted in all cases. 

6. If intelligent, the patient has been quite 
conscious that something was decidedly wrong 
with his neck and has assumed a more or less 
protective attitude, frequently supporting the 
head with his hands. ‘The patient has prob- 
ably noted in the mirror that the head is 
slightly tilted to one side and that the point 
of the chin is constantly deviated to one side. 

7. Difficulty in swallowing due to injury of 
the first or second cervical nerves which ren- 
ders the pharyngeal plexus inefficient (cases 
of Billot and Picque, Corner, and author’s 
Case 3). 

8. Symptoms, generally slight and only 
rarely present, of injury to the cervical or 
brachial plexus. 

g. Persistence of symptoms in spite of 
several weeks’ or months’ treatment for 
sprained neck. 

Since there are undoubtedly a number of 
unrecognized and unreduced cases of rotary 
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dislocation of the atlas, and neurological 
symptoms may not appear until after the 
lapse of years due to the slow development of 
myelitis, the historian should make inquiry 
into the possible occurrence of a “sprained 
neck” in the remote past. 

Physical examination. Inspection and pal- 
pation of the bony landmarks may clinch the 
diagnosis more quickly and accurately than 
a roentgenological examination. In_ this 
connection the points enumerated under the 
heading ‘‘anatomic changes in rotary dislo- 
cation” should constantly be kept in mind. 

The position of the head is so characteristic 
(Fig. 1) that the experienced examiner, know- 
ing that an oblique force had been previously 
applied, is led to make a probable diagnosis 
at first sight. The head is flexed, slightly 
tilted, and turned a little to one side. The 
chin is directed to the side on which the 
transverse process of the atlas is rotated 
backward. 

The neck is painful to touch, on movement 
it is rather stiff and its rotary motion is great- 
ly limited. 

The mouth cannot be actively or passively 
opened beyond a very limited extent, fre- 
quently not sufficiently to admit the examin- 
ing finger under general anesthesia. 

The transverse process of the atlas which 
may in a normal subject be felt between the 
tip of the mastoid process and the angle of 
the jaw is, on the side from which the head 
is turned, still palpable. On the other side, 
after the transverse process has been displaced 
backward, the examining finger sinks deeply 
inward and forward (Fig. 12). 

The spine of the axis is deviated to the side 
from which the head is bent, because of the 
lateral curvature of the cervical spine which 
is in turn the result of flexion and rotation 
of the head (Figs. 2 and 11). 

When a digital, pharyngeal examination is 
possible two abnormal prominences are palpa- 
ble: (a) the side of the atlas which is displaced 
forward, and (b) on the opposite side and a 
little below, the part of the axis which is 
made relatively prominent by the slipping 
back of that part of the atlas which lies above 
it (I‘igs. 8 and 10). 

As a rule there are no neurological findings. 
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Roentgenological findings. The statement 
is occasionally made in case reports and in 
discussions that the true nature of the lesion, 
when suspected, may easily be verified by an 
X-ray examination. ‘This is to be accom- 
plished first by a lateral view which will dem- 
onstrate the altered position of the atlas, and 
second by an anteroposterior view through 
the mouth which will clear up the question of 
the integrity or fractured condition of the 
odontoid process. We have found it impos- 
sible in any of the 4 cases which we have 
had to open the jaws sufficiently wide to 
permit a satisfactory anteroposterior view. 
‘The lateral view, when clear and decisive, 
satisfactorily reveals the position of the atlas 
(Fig. 3). But in some cases painstaking 
study is necessary to arrive at even a probable 
estimate of the condition of the odontoid. As 
several weeks had elapsed in all our cases 
between the receipt of the injury and the ex- 
amination, we have assumed when in doubt 
that the odontoid was intact or reunited. 


TREATMENT 


In view of the fact that successful closed 
reduction has been made by manipulation 
several months after the dislocation, it would 
seem advisable even in the absence of direct 
evidence of injury to the odontoid to delay 
active attempts at reduction at least 3 or 4 
weeks. In the meantime light constant ex- 
tension by aid of a jury mast, weight and 
pulley, or plaster-of-Paris cast may be ap- 
plied. Undoubtedly some of the  slighter 
degrees of rotary dislocation will be reduced 
by these measures. 

When unilateral rotary dislocation of the 
atlas is present every possible effort should be 
made to reduce it. When the odontoid proc- 
ess is thought to be intact the majority of 
writers advocate the administration of a 
general ‘anesthetic. In a number of cases 
spontaneous reduction may occur when the 
muscles are relaxed. In others gentle traction 
on thé head and rotation will bring about 
the desired result. Walton called attention 
to the fact that extension alone, or accom- 
panied by rotation, is an inefficient and some- 
what dangerous procedure, and advocates 
first freeing the dislocated articular facet of 


the upper vertebra from its position. Whether 
this upper articular process has simply caught 
on the apex of the process of the vertebra 
below, or slipped forward into the anterior 
notch is a difference only of degree. It should 
first be lifted free and then rotated into place 
by dorsolateral flexion followed by rotation. 

In our second case the above methods were 
unsuccessful and we adopted a method used 
by Binnie with success in a case of dislocation 
of the sixth cervical vertebra. The patient 
was placed in a sitting posture on a chair with 
the head thrust through an opening in a strong 
laparotomy sheet, the opening in which was 
so reduced in size by sutures of strong cord 
that the edges fitted snugly around the base 
of the occiput (Fig. 13). Two attendants 
standing on operating tables drawn alongside 
the chair were able as directed to exert very 
powerful extension on the head. Counter- 
extension was maintained by the hands of 
other assistants bearing down on the patient’s 
shoulders (Fig. 14). At the moment when 
the extensive force was so great as practically 
to lift the patient from the chair, the rotary 
manipulative efforts which were being made 
at the same time resulted in a reduction ac- 
companied by a click so audible that it could 
be heard in all parts of the room (Fig. 15). 
This reduction was accomplished without an 
anesthetic. We have since used this method 
successfully in two other cases. 

When, as must occasionally happen, re- 
duction cannot be accomplished by the closed 
method the question of the advisability of 
open reduction arises. While it is true that in 
some unreduced cases the patients seem in 
time to accommodate themselves to the al- 
tered conditions without very evident deleteri- 
ous effects, practically all of the contributions 
on the subject emphasize the danger of sudden 
death from an increase in the degree of dis- 
location, or to the onset of myelitis. In 1906 
Corner stated that operative treatment, un 
less to relieve pressure on the cord, was not 
likely to be of much use. In the same year 
Mixter and Osgood devised and performed an 
operation in a case of unreduced rotary dislo 
cation of the atlas. 

**A linear 4-inch incision was made in the 
median line of the neck and carried down until 
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the hooked spine of the axis was defined. Next 
the posterior arch of the atlas forwardly dis- 
placed was sought and exposed. With an 
aneurism needle a stout braided silk soaked 
in compound tincture of benzoin was passed 
about this posterior arch between it and the 
spinal cord. While forward pressure on the 
anterior arch was exerted through the pharynx 
traction was made on the posterior arch. 
There was firm resistance to replacement and 
only a slight amount of reposition was 
accomplished. This was maintained, however, 
and the atlas firmly anchored by tying the 
silk band about the hooked spinous process 
of the axis.” The patient wore a supporting 
apparatus for 2 months after the operation 
and 2 years later was without symptoms other 
than slight stiffness, and led an active life. 

In 1918 my brother, Dr. James A. Jackson, 
performed successfully an open reduction in a 
girl 11 years of age, after repeated attempts by 
extension and manipulation under full anes- 
thesia had failed (Case 1). These 2 cases are 
the only ones in which open operation was 
performed so far as I have been able to ascer- 
tain from the literature available to me. 


REPORT OF CASES 


CasE 1 (25700). Miss H., aged 11 years, came to 
the Clinic because of pain and stiffness in the neck, 
with inability to open the mouth beyond a very 
limited extent. Three months previous to admission, 
while the child was playing in the school yard an 
older pupil accidentally ran into her and she was 
rather violently thrown to the ground, the front and 
side of her head striking the earth forcibly. The 
above symptoms appeared immediately. During 
the intervening 3 months she had been under treat- 
ment by the home physician for ‘‘sprained neck.” 

Rotary dislocation of the atlas was suggested by the 
characteristic position of the head (Fig. 1). On palpa- 
tion the spine of the axis was found to be more 
prominent on the side from which the head was turned 
(Fig. 2) and the transverse process of the atlas 
was palpable on the side of the dislocation, while 
on the other side it could not be felt. It was not 
possible to make a digital, pharyngeal examination 
until the child was under full anasthesia when the 
characteristic changes in the pharyngeal contour 
were easily detected. Lateral X-ray plates showed 
very clearly the dislocated atlas (Fig. 3). The odon- 
toid process appeared intact. No neurological 
Symptoms were present, except the persistent 
occipital neuralgic pains. 

Under general anwsthesia every effort was made 
at reduction without success, and as a second at- 
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tempt a week later was also without result, Dr. 
James A. Jackson devised and performed the follow- 
ing operation. A 4-inch linear incision was made 
from the base of the occiput downward in the median 
line of the neck. The spine and posterior arch of the 
axis were exposed, and also before the operation was 
completed, the posterior aspects of the lateral 
atlanto-axial articulations. Lion jawed bone clamps 
were applied, one to the spine of the axis and the 
other to the posterior arch of the atlas (Fig. 20). 
The operator grasping these clamps firmly, at- 
tempted by a process of ‘‘wiggling” and rotary 
motion to reduce the dislocation, dorsiflexion was 
done during the maneuver by an assistant who also 
rotated the occiput after the method of Walton. 
Repeated unsuccessful attempts were made to dis- 
place the dislocated facet of the atlas from the 
intervertebral notch where it was lodged. The 
operation was about to be given up as futile when 
during a final trial a loud click was heard. Im- 
mediately the stiff non-rotating character of the 
head and neck changed to that of normal rotation. 
A strong loop of kangaroo tendon was placed around 
the posterior arch of the atlas and anchored to the 
spine of the axis to prevent a possible recurrence of 
the dislocation. The wound. healed by primary 
intention. A plaster-of-Paris cast embracing the 
head, neck, and upper thorax was applied im- 
mediately after the operation and worn for 3 weeks. 
The child made an uneventful recovery (T’ig. 4). 

CASE 2 (19167). Mr. W., aged 63 years, came to 
the Clinic March 29, 1918, with complaint of pain 
and stiffness in the neck and limitation of rotary 
motion. On attempting to turn his head he had 
noticed marked increase in pain and had the sensa- 
tion of a slight click. This caused intense pain and 
he had great difficulty in getting his head back to 
the original position. He had had trouble in eating 
as he could not open his mouth properly. The 
symptoms appeared immediately after he fell down 
14 cellar stairs 6 days ago. In falling, his left temporal 
frontal region struck on one of the lateral abutting 
walls of the areaway. He had been treated for 
‘““sprained neck” by home physicians. Inspection 
and palpation revealed the signs characteristic of a 
rotary dislocation of the atlas (Figs. 9 to 12). 

Lateral X-ray views did not satisfactorily show the 
condition of the odontoid. The patient was placed 
in a supporting plaster-of-Paris cast and kept in bed 
for 4 weeks. April 27, 1918, the mouth had relaxed 
sufficiently to permit of pharyngeal, digital examina- 
tion which revealed the characteristic features of 
rotary dislocation (Figs. 10 and 8). 

Without the use of an anasthetic the dislocation 
was reduced by the modified Binnie method (Figs. 13 
to 16). At the height of the maneuver a Joud click 
was heard and as soon as the patient was lowered 
to the chair he gave a voluntary exhibition of the 
return of function of the atlanto-axial articulations. 

CasE 3 (44601). Mr. D., age 40 years, was brought 
to the Clinic May 11, 1925 by Dr. Horn of Stough- 
ton, Wisconsin. The chief complaint was pain in 
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the neck and left side of the face. The attitude of 
the head and neck and semiclosure of the mouth 
were so characteristic that as soon as we saw him 
we were convinced he had a rotary dislocation of 
the atlas (Fig. 17). 

Three weeks previously, while working with a 
telephone crew, he had been struck on the head with 
a large swinging block and tackle, the blow knocking 
him a distance of 15 feet. He continued at work the 
rest of the day but had a great deal of pain and stiff- 
ness in the head and neck. That night, pain and 
stiffness increased and he apparently became 
delirious and for 10 days presented symptoms of con- 
cussion of the brain. ‘The pain in the head and neck 
was so constant and severe he took morphine each 
day. The chin was turned to the right; he was unable 
to open the jaws beyond the thickness of his index 
finger; and he complained of numbness of the little 
and ring fingers on the right hand. 

The transverse process of the atlas was palpable 
on the left but not on the right. The palpating 
finger discovered a decided prominence about the 
level of the base of the soft palate and uvula, more 
noticeable on the left than on the right, with decided 
depression above and below. It was quite tender 
and caused pain in the head on pressure. 

The X-ray findings are shown in Figure 18. 

May 19, 1925 reduction was attempted by closed 
reduction without an anwsthetic as in Case 2. At 
the height of the maneuvers a distinct click was heard 
throughout the operating room. ‘The patient was 
lowered to the chair and immediately cried out, 
“Tt’s all right, Doctor, I can open my mouth,” 
smiled, and went into a semi-convulsion followed by 
deep syncope. A minute or two later he regained 
consciousness and voluntarily started to rise from 
the floor only to go off with another semi-convulsion 
ending in syncope. When he recovered from this 
attack he was kept quiet on the floor for an hour, 
and a plaster-of-Paris cast was applied. Convales- 
cence was uneventful. Two months later when 
Figure 19 was made he still complained of numbness 
of the little and ring fingers of the right hand. 

Case 4, No. 49534. A boy, age 17, on July 17, 
1926, dove from a pier into shallow water striking 
his forehead on the bottom. He was momentarily 
stunned and assisted from the water by his compan- 
ions. He complained of great pain and stiffness in 
his neck with inability to open his mouth beyond 34 
of an inch. He reported to the Clinic the following 
day and was referred by the physicians who exam- 
ined him to the physiotherapy department for treat- 
ment for “sprained neck.’’ Some 4 weeks later Dr. 
J. A. Jackson happened to notice him and was so 
impressed by the peculiar attitude of his head that 
he made inquiry as to the nature of his trouble. 
The boy had lost 14 pounds since the injury due to 
inability to open his mouth properly in eating and 
to difficulty in swallowing. 


On examination he presented the characteristic 
history, symptoms, and physical findings of a rotary 
dislocation of the atlas. This was reduced by Dr. J. 
A. Jackson by the Binnie method without an anes- 
thetic. There being some question as to whether 
the reduction was complete an anesthetic was ad- 
ministered, under which full normal rotary move- 
ments of the occiput and atlas on the axis were 
demonstrated. A plaster cast was worn for 3 weeks. 
After its removal there was so much pain, tender- 
ness, and stiffness in the entire cervical region for 
several weeks that it was evident he had sustained 
considerable trauma to the ligaments and muscula- 
ture of this region in addition to the dislocation of 
the atlas, at the time of the injury. 


SUMMARY 


Uncomplicated rotary dislocation of the 
atlas occurs more commonly than is supposed 
and may easily be overlooked. 

If the lesion is not recognized and reduced, it 
may result in sudden death from an increase 
in the dislocation or to the development of 
myelitis months or years after the injury. 

Rotary dislocation of the atlas is a distinct 
clinical entity presenting a characteristic his- 
tory and symptoms with physical findings 
verifiable by X-ray examination. 

The general practitioner who is the one as 
a rule, to see these cases first should learn to 
recognize them. 

“very effort should be made to reduce the 
dislocation, including if necessary, resort to 
open operation. 
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THE URACHUS AND 


UMBILICAL FISTULA! 


By R. CAMPBELL BEGG, M.D., Cu.B., F.R.C.S. (Epin.), F.A.C.S., Wetitincton, New ZEALAND 


ANATOMICAL CONSIDERATIONS 


HE following facts are extracted from 
a study of urachal anatomy, based on 


a large number of operation and post- 
mortem specimens, made some years ago.! 

In embryos of 10 to 24 millimeters, the 
bladder, which in its upper part is derived 
entirely from the ventral cloaca, reaches to 
the umbilicus. As development progresses, 
the organ retains the same position, but its 
upper part or apex narrows more and more and 
becomes the urachus. ‘The latter is simply the 
modified superior extremity of the bladder, 
and owes nothing to the allantois. The re- 
search of Felix” has established this fact be- 
yond question. 

Descent of the urachus. At birth the urachus 
reaches the umbilicus and is attached at its 
apex by three fibrous strands, one to each 
umbilical artery and one passing into the um- 
bilical cord. The last is the only remnant of 
the allantois. Immediately following birth the 
bladder begins its descent, taking the urachus 
with it. The latter leaves the region of the 
umbilicus altogether, dragging the obliterated 
ends of the umbilical arteries with it and pull- 
ing the fibrous tissue of the umbilical scar into 
a long strand of cord-like tissue. 

The end-result of this process, as seen in 
the adult, is the following: The urachus, rarely 
more than 5 centimeters in length, passes up 
from the anterior wall of the bladder just be- 
low the apex. Its upper extremity is fully 11 
or 12 centimeters inferior to the umbilicus, 
but is connected to the latter either by a 
single cord of fibrous tissue, or more com- 
monly by a series of fine diverging strands 
which unite at their upper parts. These 
strands first described by Luschka, and known 
as Luschka’s plexus are derived largely from 
the adventitia of the umbilical arteries, teased 
out by the descent of the urachus. The lat- 
ter, being attached on either side, is itself 
sometimes torn asunder, and as its canal at 


! Begg, R. Campbell. The Urachus. Thesis, Edinburgh Univ., 1923. 
2 Felix. Keibel and Mall. Embryology. 


this stage communicates with the bladder in 
33 per cent of cases, tiny drops of urine may 
be liberated into the transversalis-peritoneal 
space and give rise to septic effusions. These 
are strictly localized between the fibrous 
strands of Luschka’s plexus, and doubtless 
appear in the literature under the caption of 
“septic urachal cysts.” 


HISTOLOGY OF THE URACHUS 


Obliteration of the urachal canal. ‘Two fea- 
tures of the urachus are commonly described: 
(1) that it reaches from the umbilicus to the 
bladder, and (2) that its canal is obliterated 
to form a fibromuscular cord. 

It can be demonstrated that the first state- 
ment is incorrect. Only the pathological or 
undescended urachus even approaches the 
umbilicus (Fig. 1). The second will equally 
fail to bear investigation. The urachal canal 
remains patent—in part at least——throughout 
life (Fig. 2). 

The following description is founded on an 
examination of some 70 specimens taken at 
random from the postmortem and anatomy 
rooms, and is in essential points in harmony 
with the observations of Luschka and Wutz, 
which have been ignored by the writers of 
most of the current anatomy textbooks. 

The adult urachus varies in length between 
3 and 10 centimeters, averaging 5 centimeters. 
The lowest centimeter runs an intramural 
course in the bladder wall, the remainder lies 
in loose areolar tissue between the trans- 
versalis fascia and the peritoneum. Its apex 
is connected to the umbilicus by several 
fibrous bands, one of which is central, the 
whole forming a musculotendinous apparatus 
for steadying the apex of the bladder during 
micturition. Its breadth at the base is 8 mil- 
limeters, at the apex, 2 millimeters. It con- 
sists of an outer sheath and a central canal. 
The latter is separated from the sheath by a 
layer of very loose connective tissue and can 
easily be dissected free. The sheath is cov- 
ered externally and posteriorly only by a 
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serous coat provided by the peritoneum; 
next, a loose areolar, and then a fine connec- 
tive tissue layer. Internal to this is a layer 
of muscle derived from the oblique fasciculi 
of the bladder, and within that, one of dense 
fibrous tissue. ‘The central canal is a white 
tubular structure of perfectly uniform bore 
resembling a portion of a small thoracic duct. 
Its diameter in normal cases is 1 millimeter. 
It can be traced from the upper end of the 
urachus, and pursues a wavy course, espe- 
cially in its passage through the bladder wall. 
It can thus adjust itself to the lengthening 
and shortening which the muscular sheath 
undergoes when the bladder is functioning. 
The canal has an outer layer of condensed 
fibrous tissue and an inner lining of epithe- 
lium. This epithelial lining never undergoes 
obliteration. The epithelial cells are in direct 
contact with the fibrous layer, no basement 
membrane intervening. The general arrange- 
ment is of irregular transitional epithelium. 
While the epithelial core always presents an 
unbroken continuity, the lumen of the central 
canal is subject to interruption by filling with 
desquamated cells from the inner layer of 
epithelium (Fig. 3). The lower centimeter of 
the canal is, as a rule, patent, and a stout 
bristle can be made to enter it for this dis- 
tance. Fibrous obliteration, except for a small 
portion at the upper end, never takes place. 

The epithelial cells show a marked tend- 
ency to proliferate outward into the connec- 
tive tissue and form quite complicated adeno- 
mata and cysts in most cases, but as this 
feature is not of importance in connection 
with the subject of the present article, it need 
not be further dwelt upon. 

Normal method of termination of the lower 
end of the urachal canal and its relation to the 
bladder. In 33.3 per cent of the specimens 
examined (Fig. 4) there was free communica- 
tion between the lower end of the urachal 
canal and the interior of the bladder (Fig. 5). 
In the others the canal, though patent in it- 
self, ended blindly just external to the mucous 
membrane of the organ, without actually 
forming a communication. In some cases, the 
opening into the bladder was placed on a 
papilla, in others it was at the bottom of a 
depression. More commonly it was flush with 
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the surface of the mucous membrane. In 
several of the cases the bladder mucosa was 
protruded in the form of a diverticulum be- 
tween the muscle fasciculi, and the urachus 
opened into the summit of this sacculus. 

The method of protection of this weak point 
in the bladder wall is of interest. The adven- 
titia of the bladder is not prolonged over the 
urachus; nor do the strap-like longitudinal 
detrusor muscles contribute any fibers to it. 
In the moment of contraction of the latter, 
however, their medial margins come firmly 
together, forming a strong support in the mo- 
ment of danger for the opening through which 
the urachus escapes, just as the levator ani 
protects the orifices of the pelvic floor. 

The lumen of the normal urachus, although 
always present, is not a possible vehicle for 
the conveyance of urine except in most minute 
quantities. Its bore (1 millimeter) forms a 
very fine capillary tube, and even under great 
pressure it is impossible to force methylene 
blue farther than 1 centimeter, as above this 
point the channel is obstructed by proliferated 
and shed epithelial cells and débris. 


BLOOD SUPPLY OF THE URACHUS 

One of the superior vesical arteries, usually 
the left, passes up the lateral aspect of the 
bladder to the apex and then courses along 
the ventral aspect of the urachus, to which it 
is closely applied and to which it supplies 
numerous small branches. This vessel is con- 
stant and may be described as the urachal 
artery (Fig. 6 SV). It can be traced to the 
apex of the urachus and along the allantoic 
remains, as far as the junction of the umbili- 
cal cord with the skin. 

In cases in which the first part of the 
allantois remains patent, this artery passes 
into the cord, causing such an increased vas- 
cularization as to prevent the dry gangrene 
in virtue of which the cord normally separates; 
the separation fails to take place, and the 
large red tumor which forms such a remark- 
able feature in cases of congenital urinary 
fistula, is left projecting from the navel. 


ANOMALIES 


The commonest anomaly is where the upper 
part of the ventral cloaca fails to narrow and 
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a true functional bladder reaches the umbili- 
cus. In such cases the bladder itself does not 
descend but remains permanently in this posi- 
tion. Its upper part may narrow consider- 
ably, but no urachus in the normal sense is 
formed. This is the condition present in ail 
congenital cases of umbilical urinary fistula, 
which are really vesico-umbilical fistula rath- 
er than uracho-umbilical. 

E-xtroversion of the bladder presents a typi- 
cal picture of non-descent of the bladder, and 
non-formation of the urachus. In these cases, 
it almost invariably reaches the umbilicus. 

VESICO-UMBILICAL FISTULA 

The condition in which urine escapes from 
the umbilicus has been known for a very long 
time, and cases are recorded as far back as 
the middle of the sixteenth century. ‘Two of 
the most dramatic incidents in the pathologi- 
cal history occurred, when Paget,! some 80 
years ago passed his finger down through the 
umbilicus in a man of 40 years and hooked 
out a ring-shaped calculus from the bladder, 
and when Mikulicz? 50 years later, carried out 
a cystoscopic examination through the navel, 
in a male child 5 years of age, whose urethra 
was too small to admit the instrument. 

One or two cases, at least, of fistula in the 
umbilical neighborhood will probably be re- 
membered by every surgeon of experience; 
but such a multitude of pathological states 
may give rise to these discharges that a casual 
review of the literature is apt to give a false 
impression of the number of instances in which 
the discharge was derived from the. urinary 
bladder. Even in many of those cases reported 
in which urine escaped from the umbilicus, a 
careful study will assign other causes than a 
patent urachus; and, indeed, false conceptions 
of the anatomy of this structure have led to 
the far too frequent assumption that it was 
the vehicle by which the bladder content was 
conveyed to the fistulous opening. Two mu- 
seum specimens may be cited in illustration 
of this. The first is in the museum of the 
Royal College of Surgeons, Edinburgh, and 
shows the kidneys, bladder, and anterior ab- 
dominal wall of a female child 8 years old. 


' Paget. Med. Chir. Tr., 1850, 2d ser. xv, 293. 
2 Jahn. Ueber Urachus Fisteln. Beitr. z. klin. Chir., 1900, xxvi, 323. 


The specimen is described as a patent urachus, 
and the case was reported by Caddel.* 

The child suffered for one year from hama- 
turia, followed by great pain, swelling, and 
hardness of the abdominal wall; and later by 
an escape of urine from the umbilicus. The 
discharge consisted of mixed pus and urine. 
It died from pyelonephritis. Caddel stated 
that a No. 6 catheter could be passed into 
the bladder from the umbilicus. 

On re-examination of this specimen it was 
noted in the first instance that the kidneys 
were lobulated and of the fetal type—a com- 
mon accompaniment of malformation of the 
urinary tract; in the second place, that the 
bladder was very contracted and chronically 
inflamed; and, in the third, and this is the 
most important, /he glass rod passed through 
the navel along the fistulous track did not pass 
into the bladder at all, but into the space of 
Retzius between the transversalis fascia and the 
peritoneum. In other words, urine escaped 
from the bladder into this space, and passed 
up in it until the weak point of the umbilical 
pit was reached. This was the stage in which 
the child suffered from pain, brawny oedema, 
and hardness of the abdominal wall. 

This case has been described somewhat 
fully, because I believe that a re-opening of 
the urachal canal after the descent of the 
urachus would, on histological grounds, be 
extremely unlikely, and, if it did occur, would 
act as a channel only one-third of the way to 
the umbilicus. A much more feasible explana- 
tion of these cases is that the lower end of the 
urachus, if the canal communicates with the 
bladder, becomes dilated and weakened by 
pressure or sepsis, or both. It gives way, and 
a leakage of urine takes place. This outflow 
is fairly well confined in a linear channel 
bounded by transversalis fascia in front, peri- 
toneum behind, and the fibrous cords derived 
from the obliterated hypogastric arteries on 
either side. The effusion is conducted to the 
neighborhood of the umbilicus, and, limited 
by the intimate adhesion of the peritoneum 
to the transversalis fascia at this point, it 
finally bursts through the comparatively thin 
partition between itself and the floor of the 
umbilical depression. 


3 Caddel, F. Edinb. M. J., 1878, xxiv, 221. 
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The second museum specimen is No. 3,689 
in the collection of the Royal College of Sur- 
geons, London. ‘This illustrates the bladder 
of an adult, the subject of stricture. ‘The or- 
gan is dilated and the contents have forced 
their way through the weak point just below 
the urachal attachment. The urine has burst 
out through the abdominal wall in the mid- 
line, 1.5 inches below the umbilicus. The 
fistulous track is quite a well defined struc- 
ture; and no doubt if the discharge had been 
at the umbilicus itself, the case would have 
been diagnosed as the re-opening of a patent 
urachus. ‘The latter with its normal length 
of about 5 centimeters can be seen in the 
specimen, lying internal to the fistulous track. 

The re-opening of the urachal canal in a 
normal individual is impossible for more than 
a short distance (5 centimeters) above the 
bladder. ‘The epithelial canal, even for the 
greater part of this distance, is little more than 
1 millimeter in diameter, and is largely oc- 
cluded by epithelial débris, while above this 
level the urine would have to bore its way 
through the center of stout fibrous cords, first 
through the obliterated upper end of the ura- 
chus, and then through the fibrous bands de- 
rived from the hypogastric arteries. Unless, 
therefore, a pathological process present be- 
fore birth has so altered the general arrange- 
ments that the normal descent and closure of 
the upper end of the ventral cloaca does not 
take place, no urachal fistula can occur, though 
an easy route is provided from the bladder to 
the umbilicus in the transversalis peritoneal 
space; and a weak point for its exit from a di- 
lated bladder exists, in many cases, in a sac- 
culation of the vesical mucous membrane 
where the urachus is attached (Fig. 7). 

A study of recorded cases confirms the con- 
viction that acquired urinary fistula at the um- 
bilicus is never due to a patent or persisting 
urachus, always with the thought in mind 
that this structure rapidly recedes downward 
from birth and loses its connection with the 
umbilicus almost at once. The only exception 
to this is found in cases in which a congenital 
fistula that has closed soon after birth, re- 
opens in late life, and even in these cases it 
is probable that no urachus has formed, and 
the bladder itself reaches the umbilicus. 
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VARIOUS TYPES OF DISCHARGE AND 
FISTULZ AT THE UMBILICUS 
Before the study of congenital patent 


urachus and its causes is undertaken, a brief 
consideration of the pathological tumors and 
discharges is in order, and indeed essential, 
to give a clear idea of the differential diag- 
nosis. Among the most important members 
of the group under consideration are cases of 
fistula, cysts, and tumors arising from the 
omphalomesenteric duct and its remains. 

In addition to this group there is, of course, 
another of inflammatory origin, in which 
granulomatous formations, seropurulent dis- 
charges, and even calculi occur. 

Example of cases in which retroperitoneal 
and abdominal fluids have escaped from this 
region and in which the pus from appendix 
and liver abscesses, from peritonitis, and even 
from a suppurating ovarian cyst have dis- 
charged here, may all be found. Bile, gall 
stones, and echinococcus cysts have been 
noted, and in one remarkable case quoted by 
Petrequin and Foltz,’ a uterine sound intro- 
duced by an abortionist was lost in the ab- 
dominal cavity and ultimately appeared at the 
umbilicus. Another class of case likely to 
cause confusion is that in which a foreign 
body has been introduced into the navel and 
has caused an abscess, the etiology of which is 
difficult to determine. Fabregl* reports a case 
in which a wild oat escaped when an abscess 
discharging at the umbilicus of a child of 1 
month was opened. 

Many examples of a fistulous track passing 
down from the umbilicus are reported as of 
urachal origin, and indexed as fistule of the 
urachus, just as cases of adenomatous pro 
liferation of the urachal epithelium have been 
published as carcinoma, sarcoma, etc. 


URINARY FISTULZ AT 
UMBILICUS 


CONGENITAL THE 

I have been able to collect from the litera- 
ture 58 cases in which urine flowed from the 
umbilicus on separation of the cord. In every 
case the report has been carefully studied and 
the nature of the condition verified. A glance 
at the references at the end of this article will 


! Petrequin and Foltz. Lyon méd., 1869, iii, 509. 
2 Fabregl. Rev. méd. chir., 1848, iv, 353. 
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give an alphabetical list of the authors report- 
ing these cases together with a clue to the 
location of the full report. In addition to 
these 58 cases, 3 cases (2 in detail) were pub- 
lished by Stadfeld, but the original reports are 
not available. The cases reported by Lebeff, 
Bonzani, Epstein, and Reussen were prob- 
ably of this nature, while those of Cifuentas, 
McGehee, Reed, Santucci, Bruggeman, Roux, 
Holscher, Zohrer (2 cases), and MacLennan 
may have been. The rarity of the condition 
becomes evident when it is considered that 
all these, totalling 72, probably represent the 
complete total of the cases recorded in the 
whole of the literature. In the last series 
given, I could obtain access to nothing more 
than the title, and the following deductions 
must be based on the 58 cases. The identifica- 
tion of the fluid as urine in all these is satis- 
factory, being based upon the general color 
and odor, the acid reaction, the presence of 
urea phosphates, etc., or the observation of 
indigocarmine after intramuscular injection 
or of starch after intravesical injection. In 
many, also, the condition was verified by 
demonstrating the communication between 
the fistula and the bladder, by operation, by 
sounds introduced through the umbilicus and 
urethra meeting each other, or by cystoscopy. 
In only one (Vaughan), was there the slightest 
doubt on this point, the fluid being described 
as clear and limpid; the case is otherwise so 
characteristic that it has been included. 

The first extensive series of cases studied 
previously was that of Stadfeld.! His observa- 
tions were based on 11 cases from the litera- 
ture and 3 of his own, totalling 14, of which 
12 were male, and 2 female. 

Cullen? tabulates 62 cases without com- 
mentary on the pathology. Some of these I 
am unable to accept as true examples of the 
condition in question; for example, Smit, Case 
1; Delagéniére; Draudt, Case 2; Hind 2 cases, 
and Goupil. So well has the literature been 
covered by this author, however, that I am 
able to add only 3 cases: those of Bryant, 
Garraud, and Gerster. He mentions Stadfeld 
as contributing 1, whereas this author had 3 
personal cases. 

! Nord. med. Arkiv., Stockholm, 1871, iii, 23. 


2The Umbilicus and Its Diseases, chap. xxix, 487-514; also Surg. 
Gynec. & Obst., 1923, xxxii, 283. 
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Fig. 1. A drawing of the peritoneal aspect of the ab- 
dominal wall of an adult 56 years of age. The umbilicus 
is at the upper end. Note the fibrous strands of Luschka’s 
plexus. The urachus reaches only about one-third of the 
way to the umbilicus and has been pulled over to the left 
during its descent. 

SEX INCIDENCE 

Of 58 cases, 33 were males, 15 females, and 
the sex was not stated in 11. In Stadfeld’s 
series, 12 were male and 2 female. This led 
this author to the conclusion that congenital 
phimosis was an important causal factor; and 
it is worthy of note that if 31 cases be arti- 
ficially separated in my series in which the 
umbilical flow of urine was very copious, the 
proportion of males to females is 5 to 1. 


AGE AT WHICH CASES WERE OBSERVED 


Cases Cases 
Birth to one year..... 26 30045 years........ 2 
1 year to 6 years..... 13 Over 45 years.. = a 
2. Ss . eee 8 — 
15 to 30 years........ 6 ROO iives ovens 58 


As the condition appears to have no mor- 
tality, these figures indicate that cure, either 
spontaneous or effected by some simple local 
procedure, is the rule; and this is borne out 
by the following tabulation of the treatment 
and its result: 


Cases 

Spontaneous cure from 15 days to 3 years.......... 3 
Cured by cauterization, ligature of accompanying tu- 

mor, or simple plastic procedure............. 22 

Cured by dissection and tying of the fistulous trac ke. ou 


Cured by circumcision or removal of other obstruc- 


tion to the natural flow of urine................. 3 
Refused treatment or untreated. .................. 17 
Failure to cure after cauterizing or securing up the 
fistulous opening... .. oe 
DS S00. 58 
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In reading through the literature on these 
cases, one cannot avoid the conclusion that 
the pathological process is not the same in 
all. The exact difference is hard to define, 
but on the whole two separate groups may 
be distinguished. 

In Group 1, as soon as the cord separates, 
there is a copious flow of urine, sometimes 
greater at night, sometimes when the bladder 
is being emptied. The patient is perfectly 
well, and a cure is easily effected by closing 
the opening, and, in some cases, by removal 
of an obstruction in the course of the natural 
passage. In Tulholske’s (49) and Jaboulay’s 
(24) cases, which were of this nature, the 
fistula closed shortly after birth and gave no 
further trouble, but re-opened, in the former 
spontaneously at the age of 48, and in the 
latter, as the result of an enlarged prostate, 
at 62. In Group 2, the urine flows only drop 
by drop or intermittently; there is septic infec- 
tion with deep inflammation, and superficial 
excoriation of the skin around the umbilicus, 
and the condition is by no means so amenable 
to treatment. 

These two groups correspond in large meas- 
ure to two pathological entities. In the first 
the bladder reaches to the umbilicus and no 
urachus has formed; in the second, the urine 
is discharged through the small central canal 
of a partially formed urachus, the bladder 
apex having descended away from the um- 
bilicus. Such a canal is apt to undergo dila- 
tations; and the urine contained in it, being 
denied free egress, becomes septic and gives 
rise to inflammation and dermatitis. 


CONGENITAL UMBILICAL 
URINE 


ETIOLOGY OF 
FISTULAS DISCHARGING 


THE 


Two theories of origin suggest themselves: 
(1) the obstruction theory put forward by 
Stadfeld, and (2) the developmental theory. 

The obstruction theory. ‘The date in fetal 
history when the kidneys first secrete urine is 
difficult to determine, but it is easy to con- 
ceive that, if at this period there existed some 
obstruction to the outflow of secretion, the 
back pressure would keep the allantoic canal 
open and dilate it; thus giving rise to urinary 
fistula when the cord separated. That this 
sequence does not take place apart from de- 
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velopmental anomalies, is sufficiently proved 
by the large number of recorded cases in 
which such obstruction did, in fact, exist, 
causing dilatation of the ureters and hydro- 
nephrosis. In practically none of these is there 
evidence of an abnormal condition at the apex 
of the bladder. It is, however, undoubtedly 
true that when the conditions exist which lead 
to umbilical urinary fistulw, the latter condi- 
tion is aggravated and perpetuated by them. 

In the majority of this series no obstruction 
did, in fact, exist, although it must be remem- 
bered that certain occult causes may have 
been operating which were unknown and 
overlooked at the time when the records were 
made. Such, for instance, are the congenital 
valves of the posterior urethra due to persist- 
ence of the congenital membrane (Barry),' or 
to anomalies of the wolffian and muellerian 
ducts (Lowsley)? Young, Franz and Baldwin 
collected and recorded 36 cases of this kind 
and Randall* collected the literature and re- 
corded two further cases of his own in 1921. 

Most of the authors of cases of fistula, how- 
ever, used the very useful criterion of the 
amount of urine passed, and the nature of 
the flow from the urethra as their guide, and 
the only definite cases of obstruction were the 
following: 

Complete obstruction: Case in reference 
41—malformation of external genital organs. 
Case in reference 7—vesical orifice closed by 
membrane. 

Almost complete obstruction: Case in refer- 
ence 8—extreme phimosis. 

Relative obstruction: Casein reference 29 
phimosis. Case in reference 20—phimosis. 
Case in reference 9—phimosis. Case in ref- 
erence 57—phimosis. Case in reference 6 
congenitally narrow urethra. Case in refer- 
ence 3—congenital narrowing of urethra. 
Only No. 6 (E) catheter would pass in a male 
aged 39. Cases in reference 10—two cases 
of Stadfeld in which phimosis was present. 

In every other case, either no reference is 
made to obstruction of the natural outflow, 
or it is specifically stated that a full stream 
could be passed by the urethra. In Cases 41 

' Barry. Anns. Surg., 1921, Ixxiii, 477. 

2 A case of Petit in which there was a closed urethra should possibly 


be added to thislist. 
3 Randall. Tracite des mal. chir., 3, 1837, chap. xi. 
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lig. 2. A cross section of the urachus taken 2 centi- 
meters above the bladder. The central canal lined with 
epithelium is plainly visible, together with the various lay 
ers of tissue which surround it (X60). 


and 7, moreover, it is to be noted that de- 
velopmental anomalies were present; and in 
the former these were so gross that the sex 
of the child could not be determined.' That 
the presence of phimosis has an influence in 
keeping a fistula open, is shown by those 
cases in which the condition was cured by 
circumcision alone, but even here it must not 
be forgotten that the majority have a tend- 
ency to spontaneous closure. 

The developmental theory. ‘Vhe correct ex- 
planation of congenital umbilical urinary fis- 
tule should undoubtedly be based on develop- 
mental grounds. Before the exact nature of 
the anomaly concerned is considered, it may 
be useful to tabulate the abnormalities ob- 
served in conjunction with the fistula, in the 
series under review. These are as follows: Pat- 
ent vitelline duct (20 and 29). Double unde- 
scended testicles (18). Fused labia minora, 
without urethral obstruction (54). Umbili- 
cal and epigastric hernia (16, 28, 42, 46 and 
47). The remarkable case of Smith (43) in 
which blood flowed from the fistula at the 
menstrual period. This may possibly have 
been due to a horn of the uterus being im- 
plicated. 


1A case of umbilical urinary fistula in an hermaphrodite animal was 
reported by Rocks in 1912. 


lig. 3. A high power view of the urachus in another 
subject showing how the proliferation of the epithelium is 
tending to obliterate the lumen. 


It may be noted, that while the condition 
of combined vitelline and urachal fistula is 
very rare, a case has been reported by Goupil’ 
in a boy of 12, who had developed at the age 
of 9, a combined intestinal and urinary fistula 
above the symphysis pubis. This probably 
represented a stage in the production of a true 
ectopia vesicw, and the penis was represented 
by a small unperforated tumor. 

A more fully developed condition in which 
ectopia vesice combined with fecal fistula 
was encountered in a newborn child came 
under my own observation. 

To these abnormalities must be added those 
already given in which obstruction coexisted; 
for example, Case 41, malformed genital or- 
gans; and Case 7 in which the vesical orifice 
was occluded by a membrane. In the latter 
remarkable case reported by Cabrol* in 1550, 
the membrane was punctured with a cannula. 
The patient, a girl of 18, had an elongated 
tubular projection at the umbilicus from the 
tip of which urine was evacuated. Cabrol 
also dealt with this and was able to report a 
complete cure at the end of the twelfth day. 

How easily false conclusions may be drawn 
in regard to causation, is illustrated in Cases 

2 Sur un vice de conformation singuliere. J. de méd. de Paris., 1756, 


Vv, 108 
3 Alphabet Anatomie. Tournan: 1594, p. 99, obs. xx. (Rep. Florentin)- 
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lour diagrams illustrating the method of ter- 
In A and B it communicates 


lig. 4. 
mination of the urachus. 
with the bladder; in C and PD it reaches the mucosa but 
does not communicate with the lumen. 


20 and 29. In both instances a phimosis was 
present and might have been considered a 
causal factor if obvious maldevelopment had 
not been evidenced by the presence of a pat- 
ent vitelline duct. The 11 cases of abnormal- 
ity is not likely to represent the total number. 
The presence of lobulated kidneys, for ex- 
ample, so common in other congenital defects 
of the urinary tract that come to autopsy, 
would obviously not be recorded in this series; 
though it is in the urinary system that co- 
existing anomalies would be most likely to 
manifest themselves. 

Consideration must now be given to the 
exact nature of the conditions present, and 
this involves a further reference to the devel- 
opment of the urachus. This is necessitated 
by the fact that in a large number of the 
cases,-the fistula was not due to a patent 
urachus at all, in the more ordinarily under- 
stood meaning of that term. That is to say, 
there was no narrow canal leading up from 
the apex of the bladder to the umbilicus. On 
the contrary, the opening at the umbilicus led 
directly into the cavity of the bladder itself, 


the apex of which reached as far up as the 
umbilicus. There was no urachus; and this 
phenomenon can be understood only on the 
grounds that the latter organ is developed 
from the ventral cloaca and not from the 
allantois; or in other words, it is the upper 
part of the bladder that has been narrowed 
down, the cavity of which has been in many 
cases shut off to form the urachal canal while 
in some it remains in communication with the 
parent organ. 

Ixtracts from the authors from the series 
of cases being considered bring out this point 
very well. For example: 

Annandale’s case. In this male of 39 years, the 
urine flowed away from the umbilicus spontaneously 
when he was lying down. The opening would admit 
the tip of the finger, and a No. 12 English sound 
passed into the bladder through it without effort. 

Cabbel’s case. Mulatto girl passed urine either 
by urethra or umbilicus at will, in full stream. 

Erdmann’s case. In this 4-year-old child, a probe 
passed through the umbilical fistula, and waved from 
side to side like a pendulum, showing that it had 
entered a large cavity. At operation, the bladder 
was found to be fusiform in shape and “the urachus 
which was %4-inch wide and 3 inches long was appar- 
ently continuous with the bladder itself.” 

Gerster’s case. The patient was a male aged 52, 
and the bladder was examined by cystoscopy 
through the umbilicus. The fundus appeared to be 
prolonged directly up to the umbilicus. 

Graf’s case. The patient, a man aged 28 years, 
had an umbilical fistula at birth, which was healed 
by the use of escharotis. When he was 25 a carci- 
noma developed and perforated the umbilicus, from 
which urine was subsequently discharged. Although 
described as a carcinoma of the mucous membrane 
of the urachus, this is much more likely to have 
been a carcinoma of the bladder whose apex had 
remained open from birth. 

Hue’s case. Male, aged 15. The urine flowed 
out of the umbilical fistula when he was lying down, 
very little in the day time. 

Jaboulay’s case. Male, 62 years. Urinary umbili- 
cal fistula at birth. This closed in 15 days spon- 
taneously. Prostatic obstruction at the age of 62, 
and urine again burst forth from the umbilicus. I 
have already shown that if the urachus had under- 
gone normal descent after birth, no such happening 
could have taken place. 

Jahn’s case. In this boy of 5, a cystoscopic ex- 
amination was carried out through the umbilicus. 
Afterward at operation, Mikulicz found, that after 
a course of 3 centimeters the fistulous canal entered 
straight into the bladder. 

Paget’s first case. Female child, age 4 months. 
The skin at the umbilicus was inverted and when it 
was pulled out, urine gushed from the opening. 
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Paget’s second case. Male, aged 40. The fistula 
would admit 2 fingers and the mucous membrane 
of the posterior wall of the bladder protruded 
through the orifice. No urine escaped in the act of 
micturition, until this mucous membrane was with- 
drawn by the emptying of the viscus. So obviously 
did this opening communicate directly with the 
bladder that Paget was able to extract a calculus 
from that viscus through it with his finger. 

Pierre’s case. ‘‘ Behind the fistula was a discoid 
cavity from which the urine escaped.” 

Stierlin’s case. Female, aged 12. Urine flowed 
freely from the umbilicus when she was lying down, 
but very little when she was standing. The point 
of the finger could be passed into the umbilical ring. 
A No. 9 (Eng.) bougie passed through it at once and 
entered a cavity. A metallic sound passed through 
the urethra met this one in the bladder. 

Tulholske’s case. Male, aged 52. In infancy urine 
was passed through the umbilicus but this ceased 
in the fourth year. At 48 without apparent cause, 
urine again commenced to flow from the umbilicus. 
Operation disclosed that there was no urachus and 
the bladder reached to the umbilicus. 


These cases clearly show, to my mind, that 
in this type of fistula, no urachus is formed at 
all—the whole of the ventral part of the cloaca 
going to form the bladder. To the apex of 
the latter, the obliterated, or in rare cases 
possibly the partially open, cord of the allan- 
tois is attached, and may pass for some dis- 
tance along the cord as in Case 20 that Haran 
observed as early as the year 1648. The child 
was newly born, and the ligature had included 
apparently a patent allantois, for a cystic 
dilatation appeared between it and the body 

yall. When this cyst was opened, urine 
gushed out and continued to flow. 

In many infants, no doubt, the same anom- 
aly in the development of the bladder occurs, 
and these escape urinary umbilical fistula, be- 
cause the line of demarcation by which the 
cord separates just evades the bladder which 
is thus not opened. Both classes of case are 
likely to develop urinary fistula if backward 
pressure occurs in later life—those who have 
never had one as children, and those whose 
fistulous opening has closed in the early years 
of life. 

A case occurred in the clinic of Sir Harold 
Stiles of Edinburgh,' which will serve to illus- 
trate the non-formation of the urachus. 


‘ A case not unlike this was reported by Torogneux in 1897 in a male 
aged g. There was incontinence; later no urine passed by the umbilicus. 
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Fig. 5. Longitudinal section showing the communica- 
tion between the lumen of the urachus and the bladder. 


In a girl aged 15, who had suffered with in- 
continence all her life, a diagnosis of persist- 
ent dilated urachus was made, because the 
point of a sound passed into the bladder 
could be palpated at the umbilicus. In this 
case, as proved by examination and subse- 
quent operation, there was no urachus—the 
bladder itself reached the umbilicus. Accom- 
panying this maldevelopment there was a gen- 
eral absence of the musculature of the bladder 
and urethra, nothing but the thin mucous 
coat, submucosa and adventitia being pres- 
ent. The right ureter was dilated, and the 
kidneys were lobulated and of the fetal type. 

The urachus in the horse is a late develop- 
ment and at birth is not present, the cavity 
of the bladder extending to the umbilicus. 
The process of tearing off the cord, thus fre- 
quently leads to umbilical urinary fistula in 
foals. Cullen has collected some interesting 
observations on this subject, and I would 
further refer to the article of Netingan.’ It is 
thus quite conceivable that many of the sub- 
jects of congenital umbilical urinary fistula 
really show a reversion to an earlier phase in 
their phylogenic history. 


2 Netingan. Am. Veter. Review, New York, rors, xlvii, 618. 
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Semidiagrammatic drawing to show the general 


Vig. 6. 
arrangement of the structures about the umbilicus in a 


full time fetus. Viewed from the peritoneal aspect. B, 
Bladder; /p, branches of the epigastric arteries; Ur, 
urachus; SV, urachal artery; //y, umbilical arteries; Ul’, 
umbilical vein. The three strands in which the urachus 
terminates are well seen in figure at left. 


Of course, all cases of the condition are not 
examples of such an extreme lack of urachal 
development, and in many of the 58 cases of 
the series an actual cord-like urachus was 
found at operation. There are illustrations 
of imperfect formation of the urachus, and as 
the patent channel is functioning from birth, 
its epithelium continues to proliferate and the 
urachus lengthens to keep pace with the blad- 
der descent, in virtue of its being a function- 
ing canal. 

Such a proliferation does not take place 
under normal conditions, but only when the 
closure of the upper part of the ventral cloaca 
is not sufficiently advanced to prevent the 
urine flowing through it. If the urachus is 
normally formed, it is impervious, or practi- 
cally so no matter what the pressure of the 
bladder contents. This cannot be better illus- 
trated than by 2 cases side by side for com- 
parison; one Case 41, seen by Preston in 1876, 
one described by Draudt' in 1907. In the 
former there was complete obstruction to the 
passage of urine, all of which passed by the 
umbilicus, and the child was perfectly well at 
the age of 2. In the latter there was no exter- 
nal orifice to the urethra, but unfortunately 
for it, the urachus was fully formed, and 
hence practically impervious. The child died 
on the fourteenth day and sections showed 


os. Draudt. Beitr. zur Kenntniss der Urachus, Anomalier. Deutsche 
Ztschr. f. chir., 1907. 1xxxvii, Case 2. p. 487. 
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that the urachal canal at the umbilicus was 
only 1 millimeter in diameter. This case shows 
that the normal urachal canal—for this diam- 
eter is normal—will not become pervious and 
dilated whatever the back pressure and that 
even total urethral obstruction from the earli- 
est fetal days will not produce an umbilical 
fistula, unless the developmental impulse by 
which the urachus is formed is also in abey- 
ance.” 
CONCLUSIONS 

To sum up, these observations confirm (1) 
the view that the urachus is entirely devel- 
oped from the ventral cloaca and not from 
the allantois; (2) that the bladder is some- 
times formed from the whole of the ventral 
cloaca, there being no urachus at all; (3) that 
the urachus may be very imperfectly devel- 
oped, leaving a wide channel between the 
bladder and the umbilicus; and (4), that if the 
formation and descent of the urachus follow 
the normal lines, it can never at any future 
period act as a conduit to convey urine from 
the bladder to the umbilicus. 


THE PATHOLOGY OF TUMORS AT THE UMBILICUS 
ASSOCIATED WITH URINARY FISTULA 

A notable feature of this class of congenital 
fistula is the presence of a tumor at the um- 
bilicus. This occurred in no less than 30 
cases in this series. It is described by dif- 
ferent authors as resembling a glans penis, a 
nipple, walnut, a pigeon’s egg, strawberry, a 
mushroom, etc. In Cabrol’s case it was said 
to be 4 finger breadths in length and was like 
the crest of a turkey cock. In the remark- 
able case illustrated and described by Lan- 
nelongue (Fig. 8) the mother stated that the 
child had two penises and that it urinated 
from both at the same time. In this case, 
the appearance was partially due to an um- 
bilical hernia pushing the tumor out. Similar 
protrusions occur more rarely in Group 2; and 
every obstetrician is familiar with an occa- 
sional instance of a tiny granulomatous ex- 
cresence persisting in a normal child after the 
separation of the cord. 

A little consideration will elucidate the 
cause of this phenomenon. ‘These structures 

2 It is only fair to consider the possibility of kidney malformation 


with anuria as a factor here, but the fact that a few drops of urine were 
squeezed out through the narrow canal is against it. 
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must be clearly distinguished from the pro- 
trusions which precede the outburst of urine 
in acquired urinary fistula, and their origin is 
due to imperfect separation of the cord. First 
consideration must be given to the normal 
mechanism of separation. 


PATHOLOGY OF SEPARATION OF THE 
UMBILICAL CORD IN THE NEWLY BORN 


It seems to have to be taken for granted 
that the cord will separate from the body 
after birth. Why should it separate? The 
fact of tying is no explanation as the stump 
of the cord is still in communication with the 
living tissue of the body, and the separation 
takes place just the same whether it is tied 
or not. That the process is one of dry gan- 
grene with removal at the line of demarcation 
is of course obvious. The question of the 
cause of this dry gangrene is bound up in the 
consideration of how Wharton’s jelly and the 
other constituents of the cord obtain their 
nutriment in utero and what changes take 
place after the separation of the placenta and 
the cessation of fetal circulation. 

It is difficult to find any allusion to the 
physiology of Wharton’s jelly. Certainly it 
can live only in a fluid medium, for it dries 
up when exposed to air; but whether its cells 
are nourished by permeation from the liquor 
amnii, or from effusion of serum from the 
umbilical arteries or veins has not, so far as 
I am aware, been considered. Considering the 
thick coats of the arteries and veins, I think 
the former supposition is the more probable. 
Certain it is, that the cord has no direct blood 
supply from its main arteries or veins, for 
these give off no branches between the pla- 
centa itself and the upper superior vesical 
arteries in the body of the child. 

The umbilical arteries being ligatured an 
inch or two from the body follow the usual 
rule in such cases and become obliterated, 
first by coagulum and then by organization 
of the clot, as far as the nearest collateral 
branch—in this case the superior vesical ar- 
teries. The vein is obliterated as far as the 
liver. Wharton’s jelly having lost the nutri- 
ment supplied by the liquor amnii, and the 
arterial and venous coats being now deprived 
of the blood in their lumen, no life remains 





lig. 7. Dissection of bladder to show the sacculated and 
beaded urachus passing through the vesical musculature. 


in the stump of the cord, and a line of de- 
marcation forms at the skin which is provided 
with other arterial supply. This is the normal 
procedure. 


PATHOLOGY OF CORD SEPARATION _ IN 
ABNORMAL CONDITIONS OF THE URACHUS 


It has already been demonstrated that the 
terminal filament of the urachal branch from 
the superior vesical artery passes along the 
allantoic remains, and in some _ instances 
tracks for a short distance into the cord 
itself. If the urachus has failed to form 
properly, because of developmental defect, 
while the backward pressure in ulero keeps 
it filled with urine, it is quite a thick-walled 
functioning structure, and may bulge into the 
cord. The allantoic canal itself, may indeed, 
be filled with urine for some distance! and 
consequently its coats greatly hypertrophied. 
The net result is that the whole structure re- 
quires, and receives an enhanced blood supply 
from the very vascular area, which sections 
always reveal in the neighborhood of the um- 
bilicus. This supply is certainly conveyed in 
large measure by the urachal artery, and its 


1 Witness Haran’s Case No. g. 
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Fig. 8. A good example of the protrusion that persists 
at the umbilicus in case of urinary fistula at this site. 


connections with the deep epigastrics. When 
the cord is tied and cut, it may be through 
this very vascular structure the part of it 
clothed in amnion and containing Wharton’s 
jelly atrophies, but the central part—the dil- 
ated allantois—has no reason for dying, being 
well supplied with blood from the fetal side. 

The raison d’étre for separation being now 
absent, the central structure remains as the 
well known projection, while its external sur- 
face, being deprived of amniotic coating, pre- 
sents a red granulating appearance. ‘The 
whole resembles the glans penis with its cen- 
tral orifice, and when the canal is longer and 
thinner, the turkey-cock’s comb of many 
writers. ‘The tiny raspberry-like projection 
of granulating tissue in the normal case is due 
to the slight blood supply (from the urachal 
artery in many cases) to that central core of 
the cord which lies immediately adjacent to 
the body surface. 

These remarkable outgrowths have been 
turned to account in the closure of the fistula 
by the surgeon; and in many cases, the mere 
tying of a ligature round the base of them, so 
that the part distal to the ligature sloughs off, 
has effected a cure. 


ACQUIRED URINARY FISTULA AT UMBILICUS 


Some examples of this type have already 
been given, and it only remains to tabulate 
briefly the conclusions reached, after a study 
of all the facts and cases available. These are: 

1. Acquired fistulz are of two types, neither 
type being due to a permeable urachus, in the 
usual sense. 


2. The rarer type is that in which no 
urachus is formed. As the formation of the 
urachus seems to be essential to the correct 
descent of the bladder, the latter does not in 
these cases descend and the apex remains at 
the umbilicus. Even under these circum- 
stances the formation of a fistula is rare un- 
less a congenital one had been present for 
some time after birth. 

3. The common type of urinary fistula is 
due to the bursting forth of a collection of 
fluid contained in the space between the 
transversalis fascia and the peritoneum, and 
localized by the lacework of fibrous bands 
here. Dilatation of one of the numerous com- 
partments formed by these may give rise to 
cysts. These cysts, or the true variety formed 
by degeneration of masses of urachal epithe- 
lial cells, may communicate both with the 
bladder and umbilicus. 

4. The anatomy of the umbilical depres- 
sion which is caused by the pull inward of the 
leash of fibrous cords referred to above, is 
such that it forms the easiest exit from the 
transversalis peritoneal space. Hence urinary 
fistulae below the umbilicus are less common 
than at the lower part of its circumference, 
though they are by no means unknown. 

5. The theory that an acquired fistula can 
be formed by a re-opening of a urachus is 
impossible on developmental, anatomical, and 
pathological grounds, and a study of cases, 
many of which are accompanied by radio- 
grams, serves only to confirm this. 


DIFFERENTIAL DIAGNOSIS 

The main points to decide in cases of uri- 
nary discharge from the umbilicus are: 

1. Does the apex of the bladder itself reach 
to the umbilicus? 

And if so, is the upper segment narrowed 
in the form of a canal representing a partially 
formed urachus? 

2. Does the urine escape from a normally 
placed bladder reaching the umbilicus by a 
fistulous track between the peritoneum and 
the transversalis fascia? 

A careful study by cystoscopy, and radiog- 
raphy after the injection of opaque fluid such 
as sodium iodide into the bladder and fistula, 
is the only method of exact diagnosis. 
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TREATMENT 

If the condition is congenital, all obstruc- 
tions such as phimosis and congenital valves 
in the posterior urethra should be dealt with 
and the fistula closed by ligature or sutures. 
This simple procedure was sufficient in the 
large majority of cases; though there is a dan- 
ger of reopening should any bladder obstruc- 
tion develop in later life. 

Should it fail, the bladder should be dis- 
sected free from the umbilicus, its upper nar- 
row part removed, and the whole brought 
down to a lower level and either sutured at 
once or drained and gradually closed. 

If the urine is escaping from a normally 
placed bladder, the fistulous track between 
this and the umbilicus should be dissected 
out, the bladder apex freed, repaired and 
drained per urethram until healing is com- 
plete. 

SUMMARY 

1. The urachus, in normal cases, does not, as 
is commonly stated, reach to the umbilicus, 
but only one-third of the way. It is attached 
to the posterior aspect of the navel by fibrous 
cords from the obliterated umbilical arteries. 

2. Its epithelial canal is never obliterated 
by fibrous tissue although it is impervious in 
parts, owing to epithelial débris derived from 
its own cells. Its lumen is in direct communi- 
cation with that of the bladder in 33.3 per 
cent of cases. 

3. The lower part of the canal is frequently 
sacculated in cases in which it communicates 
with the bladder. This sacculus sometimes 
ruptures from pressure of urine and the es- 
caped fluid is thus allowed to pass up between 
the transversalis fascia and peritoneum and 
discharge at the umbilicus. 

4. Normally the urachus descends with the 
bladder after birth, leaving the umbilicus. 
Lack of closure of the upper end of the blad- 
der at this time interferes with the descent of 
that organ. Urinary fistula at the umbilicus 
are frequently vesico-umbilical and not uracho- 
umbilical. 

5. True congenital fistula in which urine is 
discharged from the umbilicus, and acquired 
fistula of the same nature are confused in the 
literature; also cases of true urinary fistula and 
cases in which a supposed urachal cyst has 


ruptured through. The pathology of all these 
conditions is different. 

6. Congenital fistula are of two varieties: 
The first variety includes the cases in which 
the urine flows freely or perhaps exclusively 
from the umbilicus. These cases are the re- 
sult of complete non-development of the 
urachus, the cavity of the bladder reaching 
the umbilicus. They are easily closed but tend 
to re-open if there is backward pressure in 
later life. The second variety includes the 
cases in which the urine escapes drop by drop. 
These are due to retarded closure of the ven- 
tral cloaca to form the urachus. When once 
cured, the bladder tends to descend naturally 
and the urachus forms; so that once cured, 
there is no tendency for the fistula to re-open. 

7. Aurachus which has once descended and 
assumed normal proportions can never con- 
vey urine from the bladder to the umbilicus. 

8. It follows that acquired fistulz are of two 
types: In the first type, through mal-develop- 
ment there is no urachus, and the bladder 
apex is at the umbilicus. This condition is 
shown by reported cases to have been fre- 
quently present. In the second type the urine 
escapes through the dilated terminal centi- 
meter of the urachal canal, or through the 
weak point at the junction of the urachus with 
the bladder. It creeps up in the confined lim- 
its of the space in which it finds itself. The 
peritoneum and transversalis fascia fuse near, 
at the umbilicus, preventing its further prog- 
ress, and it bursts through the weak point 
formed by the depression in the lowermost 
quadrant of the umbilicus. 
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THE NERVOUS SYSTEM! 


MENINGEAL FIBROBLASTOMATA, PERINEURIAL FIBROBLASTOMATA AND 


NEUROFIBROMATA OF VON 


RECKLINGHAUSEN 


By WILDER PENFIELD, M.D., New York 


From the Department of Surgery, Columbia University, New York 


HE benign tumors of the nervous sys- 

tem arise in general from the specialized 
investment which separates and_ in- 
sulates nervous tissue from the rest of the 
body. They may be divided on histological 
grounds into three groups: The meningeal 
fibroblastoma (commonly called “dural en- 
dothelioma’’), the perineurial fibroblastoma 
(‘solitary neurofibroma”’), and the multiple 
neurofibromata of von Recklinghausen’s dis- 
ease. Although the first two are fibroblastic, 
they are easily distinguished from each other 
microscopically because each retains the 
morphological characteristics of the specialized 
connective tissue from which it arises. Only 
in the last group is nervous tissue to be found. 
From a therapeutic point of view the en- 
capsulated tumors form the most important 
group with which the neuro-surgeon has to 
deal. Of intracranial tumors this group, com- 
posed chiefly of meningeal and acoustic tu- 
mors, makes up about 30 per cent of all neo- 
plasms encountered (Cushing, 1923). Among 


' Read before the American Association of Pathologists and Bacterjologists, Rochester, April 15, 1927. 


spinal cord tumors they make up a much 
higher proportion inasmuch as intramedullary 
neoplasms are rarer in the spinal cord than in 
the brain. According to Antoni (1920) the 
meningeal type composed one-third and the 
perineurial type two-thirds in a series of thirty 
spinal tumors. In Elsberg’s experience (1925), 
however, the meningeal tumors were the more 
frequent in the spinal canal. 

Microscopical study of the encapsulated 
tumors on the part of many investigators has 
led to a wide variety of conclusions as to their 
nature and origin. The divergence of these 
conclusions is demonstrated by the names 
glioma, sarcoma, neuroma, endothelioma, etc. 

Study of a series of thirty-two of these en- 
capsulated tumors by means of the silver 
methods of Del Rio-Hortega and Cajal, in 
addition to the standard methods, has made 
it possible for the author to demonstrate the 
intercellular substance with a distinctness 
which throws light both on the nature and 
origin of these neoplasms. 


This study was made in the Laboratory 


of Neurocytology, Presbyterian Hospital. The operative material came from the service of Dr. Allen Whipple at the Presbyterian Hospital and 


from the service of Dr. Charles Elsberg at the Neurological Institute. 


I am indebted to Dr. Elsberg, Dr. Alfred Taylor, Dr. Kenyon, and Dr. 


Stookey of the Neurological Institute for permission to include their cases with my own in this study. 














id 








a, 


EA EE ES TR ee 





b 
5 





PENFIELD: ENCAPSULATED TUMORS OF THE NERVOUS SYSTEM 179 





Fig. 4. Mixture of connective tissue with occasiona! 
nerve fibers to show general structure in a neurofibroma 
(same case and same stain as in Figure 3, X 366). 


; >a such a change is said to be the etiological 
lig. 1 (above). Myelinated nerve fibers entering a neu- 


. : : [< . ( . > . e . . 2 is M4 . 4 r > € y e 
valiteian (AL. shh, Shak. eens iad, factor in the characteristic pigmentary and 
Fig. 2. Ganglion cells in a neurofibroma with afew sub- | hypertrophic alterations of the skin. 
capsular cells about them. There were two such tumors The tumors of this disease represent a fur- 
upon the same spinal nerve root (N.I. 166, K 240, H & E 3 re - . eR 
aes ther development of this thickening process as 
the fibers proper to the nerve pass through the 
tumors (Fig. 1). This fact led Virchow to 
divide these tumors into myelinic and amye- 
linic neuromata depending on whether or not 
the nerve fibers were myelinated. As Verocay 


NEUROFIBROMA OF VON RECKLINGHAUSEN’S 
DISEASE 

The multiple superficial tumors which ap- 
pear in neurofibromatosis are an expression of 
a system disease which often involves a large 
number of nerves. The condition shows 
marked hereditary tendencies (Preiser and 
Davenport, 1918) though patients may present 
only pigmentary changes of the skin. Thick- 
ening of the nerves may be widespread and 





> 
a. — 
Fig. 3. Non-myelinated nerve fibers in a neurofibroma. 
The tumor which was very tender was attached to a nerve Fig. 5. Area of change to a perineurial fibroblastoma 


in the lateral costal region (P.H. 210, X 648, silver carbonate within a neurofibroma. Case of multiple painful tumors on 
neurofibril stain). peripheral nerves (P.H. 200, 213, H & E stain). 
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Fig. 6 (left). Detail of one of the degenerative zones in a neurofibroma. The cells, 
probably of the sheath of Schwann, seem to be phagocytic and the fibers stain charac 
teristically for nerve fibers. Blood vessel passes through field (P.H. 141, 375, silver 
carbonate neurofibril stain). 

Fig. 7. Fibers ina perineurial fibroblastoma of the acoustic nerve (N.I. 188, X 1100, 
silver carbonate connective tissue stain). 


(1908) has pointed out, nerve cells are occa- 
sionally foundin the neoplasms. When present, 
these cells are of adult type, provided with 
subcapsular and capsular cells, as in spinal 
root ganglia (Fig. 2). They are not neoplastic 
in form, and there is no evidence of cell di- 
vision. Their presence suggests that a con- 
genital abnormality in the structure of the 
peripheral nervous system is a factor in the 
appearance of these tumors. 

Fibers of the nerve enter the tumor at one 
end and leave it at the other. Many of them 
course over the surface but others enter the 
tumor_and stray through it or form a complex 
tangle with the fibroblastic tissue that is al- 
ways present (Figs. 3, 4). 

Small rarefied areas may be present through 
which a few nerve fibers pass to be lost in the 
substance of the tumor. When the nerve 
fibers are scattered there is much less tendency 


to parallelism than there is in a simple am- 
putation neuroma where the growing fibers 
usually attract to themselves other similar 
fibers thus forming small fasciculi. The nerve 
fibers themselves usually appear normal ex- 
cept when they show degeneraton. Their be- 
havior, however, as mentioned above, seems 
definitely abnormal because of the lack of 
parallelism in the tangled zones. 

In addition to nerve fibers, however, with 
their sheath of Schwann cells, there are a large 
number of collagen fibers running through 
the tumor in a tangled mass. These collagen 
fibers are usually slender and of unchanging 
caliber throughout, like the connective tissue 
fibers which are found running in the endo- 
neurium of a normal nerve parallel to the 
nerve bundles. 

In view of the presence of connective tissue 
increase about the fibers of the nerve, it has 
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Fig. 8 





Fig. 11 


lig. 8. Fibersin a degénerating area of a fibroblastoma 
of the acoustic nerve (N.I. 86, 582, silver carbonate con- 
nective tissue stain). 

lig. 9. Fibers between nuclear palisades in a perineurial 
fibroblastoma of a spinal nerve root (N.I. 7, 582, silver 
carbonate stain). 

Fig. 10. Fibers between nuclear palisades ina fibrolblas- 


been suggested by Trotter (1926) that these 
tumors make their appearance because of a 
lack of proper insulation of the nerve fibers 
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Fig. 12 

toma of a spinal nerve. The tumor was extradural but 
within the vertebral canal. (N.I. 199, about 1014, silver 
carbonate connective tissue stain.) 

Fig. 11. Nuclear palisades in same tumor as in Figure 10 
(X 240, H & E stain). 

Fig. 12. Palisading of nuclei in fibroblastoma of acoustic 
nerve. Same case as in Figure 7 (154, H & E stain). 


themselves with a resultant stimulation of 
connective tissue. He suggests that nervous 
tissue is normally insulated by specialized 
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Deyenerating and cystic areas in a perineurial 


<125, Mal 


lig. 13 
fibroblastoma of a spinal nerve root (N 1.151, 
lory’s phosphotungstic acid stain). 


Fig. 16. Collagen fibers in meningeal fibroblastoma of 
spinal meninges (N.1. 77, X88o, silver carbonate connect 
ive tissue stain). 





lig. 14 (left). 


cells and that when this insulation is inade- 
quate the nervous tissue acts as an irritant. 
Unfortunately it has not been possible, so far, 
to demonstrate the lack of proper insulation 
histologically, although Herxheimer and Roth 
had previously maintained that the pathologi- 
cal process involved was a dystrophy or hy- 
perplasia of nervous tissue resulting from the 
weakness of some specific element and that 
the connective tissue growth was in the nature 


Fat laden phagocytes in degenerated area of perineurial fibro- 
blastoma of acoustic nerve (N.1. 159, X 320, silver carbonate and scharlach R. stain). 
Fig. 15. Whorl in meningeal fibroblastoma from spinal canal (N.1. 167, 


Hl & FE stain). 


xX ggo, 


of a reaction. Whether this is the proper ex- 
planation or not, there is always a large 
amount of connective tissue in these tumors so 
that von Recklinghausen considered them to 
be always fibromata. 

Because of this varying intermixture of 
nerve fibers with connective tissue, the time- 
honored term neurofibroma is descriptive in 
the sense that it is a f/broma on and in a nerve, 
the fibers of which contribute toward the 
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Vig. 17. Meningeal tibroblastoma from parietal region. 
Note change from rounded nuclei to more elongated fibrous 
cells. ‘This is not in vicinity of dura (P.H. 48, about X 150, 
Hl & stain). 


formation of the tumor. If a tumor be called 
a true neuroma the inference is that it con- 
tains nerve cells. Such tumors arise from the 
sympathetic nervous system and are rare 
(Bruns, 1908). 

A part, sometimes a large part, of a neuro- 
fibroma may resemble the solitary tumor of 
the nerve sheath (perineurial fibroblastoma) 
which will be described below. Such tissue 
contains the eddies of cells and the palisading 
of nuclei (Fig. 5) so typical of these latter 
tumors and few or no nerve fibers. 

This fact led Antoni (1920) to call such 
tumors mixed (neurinoma and connective tis- 
sue), while to the solitary tumors he gave 
the name neurinoma after Verocay’s classi- 
fication (1910). Such zones of fibroblastic 
change probably arise from the endoneurial 
connective tissue as the result of some type of 
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Fig. 18. Meningeal fibroblastoma showing cut surface 
above and capsule below. Note small point of attachment 
to under surface of dura, vessels running in the capsule and 
central softening. (P.H. 45). 


irritation. Thus fibroblastoma may be found 
occasionally in a pre-existent neurofibroma 
or even on thickened nerve. 

It is also true, however, that multiple me- 
ningeal fibroblastomata are found in cases of 
von Recklinghausen’s disease, an occurrence 
difficult of explanation and for that matter, 
concomitant gliomata and carcinomata have 
occasionally been reported in these cases. 
Sarcomatous degeneration of neurofibromata 
is not an infrequent occurrence which is a 
further evidence of the mesodermal character 
of the original reaction. 

In retaining for the tumors of von Reckling- 
hausen’s disease, the time-honored name of 
neurofibroma, the term must be understood 
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lig. 19 (left). Perineurial fibroblastoma of spinal nerve 
root cut across to show multiple foci of degeneration and 
cyst formation (N.I. 163). 

lig. 20. Neurofibromata of peripheral nerves from a 
patient who presented multiple painful subcutaneous 
tumors. Note thickening and tortuosity of the nerves 
(P.H. 141). 


to signify a tumor which contains both nerve 
fibers and connective tissue. It is not a new 
growth of nervous tissue, although there are 
nerve fibers and apparently new nerve collat- 
erals running in it. It is not a simple fibroma 
but a fibrous connective tissue reaction that is 
part of a more general process. 

Degeneration is of common occurrence in 
neurofibromata. Large areas of gelatin-like, 
translucent tissue may be present at the cen- 
tral portion of the tumor without the forma- 
tion of a cyst. 

There are often present in such zones loose 
star-shaped or elongated cells resembling 
cells seen in myxomatous tissue. Small areas 
of degeneration may also appear and in them 
macrophage-like cells applied to scattered 
fibers which may perhaps be degenerating 
nerve fibers (Fig. 6). 

These cells have at times a superficial re- 
semblance to neuroglia astrocytes but they do 
not form perivascular feet (Fig. 6) and they 
do not stain by the supposedly specific astro- 
cyte methods. Neuroglia of the central nerv- 
ous system was not found present in these 
tumors. 
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Contrast the 


Recurrent fibrosarcoma of neck. 
disorderly arrangement of collagen fibers with that seen in 
perineurial fibroblastomata, e.g., Figure 7 (N.I. 10, silver 
carbonate connective tissue stain). 


lig. 21. 


PERINEURIAL FIBROBLASTOMA——NEURINOMA, 
SOLITARY NEUROFIBROMA, GLIOME PERIPHE- 
RIQUE, ACOUSTIC NEUROMA, ETC, 


By perineurial fibroblastoma is meant the 
solitary encapsulated tumor which is found 
attached to spinal nerve roots, cranial nerves 
or peripheral nerves. In contrast with the 
neurofibromata which are most frequently 
peripheral, the perineurial fibroblastoma is 
commonly found in a central location. Thus 
they are frequently encountered within the 
cranial cavity where their attachment is usu- 
ally to the acoustic nerve, or in the spinal 
canal where the point of origin is a nerve root, 
usually a posterior root. They also occur, 
though rarely, on other cranial nerves espe- 
cially the optic and trigeminal as well as on 
peripheral nerves. 

Perineurial fibroblastomata have been fre- 
quently called gliomata particularly by recent 
workers in France (Roussy, Lhermitte, and 
Cornil, 1924). The supposition that these 
tumors are gliomata rests largely upon the 
assumption that they arise from the sheath of 
Schwann cells (Verocay) which are believed 
to be of ectodermal origin (Harrison, 1924). 
Cushing (1917) called these tumors as they 
appeared on the eighth cranial nerve, acoustic 
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neuromata or neurinomata, stating that they 
probably represented a transition between 
neuroglia and connective tissue. 

As will be pointed out below, the fibers pro- 
duced in these neoplasms show that the type 
cell bears no relation to neuroglia nor to the 
ectodermal sheath of Schwann cells. The 
histological picture is characterized by pali- 
sading and parallelism of nuclei and a ten- 
dency to form nuclear eddies and streams. 
‘The nuclei are usually elongated and often 
irregular. They may be large and fat, how- 
ever, and contain condensations of chroma- 
tin which resemble the nucleoli of nerve cells, 
especially in degenerating areas. 

The fibers which are formed can be particu- 
larly well stained by silver carbonate. They 
are typically long, slender, wirelike, and ar- 
ranged parallel to each other (Fig. 7). These 
fibers resemble the connective tissue seen in 
normal nerves where they run parallel to nerve 
fibers. They are seen especially well in trau- 
matic neuromata where their number is in- 
creased. Similar fibers are a varying con- 
stituent of other types of connective tissue. 
They may be stained selectively in the walls 
of blood vessels and sometimes in the broader 
collagen ribbons of various fibrous structures 
where they seem to be differentiated out from 
the rest of the collagen. 

In perineurial fibroblastomata. however, 
this type of collagen fiber is almost the only 
one seen. This fact probably explains why 
the ground substance of these tumors, though 
taking a color characteristic of connective 
tissue, stains less deeply than other types of 
connective tissue with Van Gieson’s method 
or with Mallory’s aniline blue. The fibers 
show no dilatations nor end bulbs as would be 
expected were they nerve fibers. Also there 
are no cells upon them which may be con- 
sidered sheath of Schwann cells. The fibers 
are irregular and broken in the presence of 
degeneration (Fig. 8). 

In the zones between the palisades of nuclei, 
there is thickening and increase in number of 
the fibers so that in a good stain one gets the 
impression that the palisading is of the fibers 
(Figs 9, 10) while in a haematoxylin and eosin 
stain (Figs. 11, 12) the palisading seems to be 
of the nuclei. 


Some of the perineurial tumors have a 
rather lax structure when degeneration is tak- 
ing place. In such tumors the neoplastic 
fibers tend to be broken, irregular. tangled, and 
less closely packed together (Fig. 8). The 
stroma is made up of blood vessels, although 
in reality the neoplastic cells themselves pro- 
vide the supporting structure for these tu- 
mors. The blood vessels may be possessed of 
well formed walls which often undergo thick- 
ening and closure or there may be no vessel 
wall except for an incomplete endothelial 
lining. Heaping up of endothelial cells such 
as occurs in gliomata is not typical of these 
tumors. As is well known they are not infre- 
quently cystic and the cysts may be found at 
the periphery as well as at the center of the 
growth. 

In the more degenerated type of these tu- 
mors, cells may be found which suggest neu- 
roglia at first glance. However, specific stains 
such as Cajal’s gold chloride sublimate as well 
as Mallory’s phosphotungstic acid method do 
not show any neuroglia cells and none of these 
degenerating cells show vascular processes 
or footplates, an invariable characteristic of 
neuroglia astrocytes. Moreover, the forma- 
tion of the long parallel fibers is entirely for- 
eign to the growth characteristics of astro- 
cytes. 

Nerve cells have been reported in these 
tumors also. In some cases this was certainly 
due to the mistaken impression that the nu- 
cleolus occasionally seen in the tumor cells 
indicated that they were neurones. On other 
occasions the tumor was probably a neuro- 
fibroma and the case really was one of von 
Recklinghausen’s disease. (Councilman, 1917, 
reported that he had found nerve cells in 
two of a long series of cases with acoustic 
tumors. ) 

Specific stains do not show nerve fibers in 
these tumors, and the fibers which are present 
when stained by other methods do not re- 
semble nerve fibers normal or pathological. 
The nerve or nerve root to which the tumor 
is attached may be found at the periphery of 
the tumor running on or in the capsule and at 
times a spinal root ganglion itself may be 
dragged out by the nerve root and flattened 
over such a fibroblastoma. 
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Mallory (1920) in a careful histological 
study of the type cell of the so-called dural 
endothelioma suggested that the fibroblast 
was the type cell of the nerve sheath tumor as 
well as of the “endothelioma.” He therefore 
proposed the name ‘“‘perineurial fibroblas- 
toma,”’ assuming an origin from the connective 
tissue which surrounds the nerve. Inasmuch 
as we have found that the fibers in these 
tumors are nol neurogial and not nervous 
in nature bul represent a parlicu'ar form of col- 
lagen it is obvious that we must confirm Mal- 
lory’s opinion provided the neurofibromata be 
excluded from the group. 

The perineurial fibroblastoma must be con- 
sidered to arise from the perineurial or endo- 
neurial connective tissue which invests nerve 
fasciculi and fibers. The intercellular sub- 
stance formed by these neoplastic cells re- 
sembles that found in the connective tissue 
of the nerve itself. Although fibroglia fibers 
may be found in these tumors in small num- 
bers, as pointed out by Mallory (elastic 
tissue fibers being absent), the collagenous 
fibers described above are the outstanding 
feature from a histological point of view. 
Their length and arrangement probably ex- 
plains the parallelism so common in the nuclei 
of these neoplasms. Palisading of nuclei may 
likewise be explained perhaps by the local 
thickening and the increase in number of 
the fibers which run between the nuclear 
palisades although the cause for this local 
fiber hypertrophy must still be left an open 
question. 

Degencration is a frequent occurrence, es- 
pecially in the perineurial fibroblastoma of the 
acoustic nerve. This may be manifested in a 
more lax arrangement of the tissue as in 
Figure 8 or there may appear patches of cir- 
cumscribed degeneration where cell elements 
have disappeared with the formation of small 
multiple cysts containing fluid (Fig. 13). The 
line of division between well nourished cells 
and cysts is apt to be a sharp one and the cyst 
walls,-as seen in the gross, are smooth and 
shining. 

In spite of such cysts the remainder of the 
tumor may be quite vascular, while macro- 
phages laden with fat droplets may be nu- 
merous (Fig. 14). 
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MENINGEAL FIBROBLASTOMA——-DURAL ENDO- 
THELIOMA, PSAMMOMA, MENINGIOMA, 
ARACHNOID FIBROBLASTOMA 


These tumors are always found to be at- 
tached to the dura. ‘They never invade the 
brain or spinal cord, but, expanding within a 
capsule, displace nervous tissue. They not in- 
frequently, however, infiltrate the overlying 
skull (Cushing, 1922; Penfield, 1923,a; Phemis- 
ter, 1923). During this invasion they cause the 
bone to heap up and form an exostosis. 

These meningeal neoplasms resemble his- 
tologically pacchionian granulations from 
which they apparently develop in the dura 
(Schmidt, 1903). In the cytological study 
mentioned above, Mallory showed that the 
“‘type cell” of the dural endothelioma lays 
down fibroglia fibers although in the more 
rapidly growing areas none of these fibers are 
present. He consequently proposed the name 
of “arachnoid fibroblastoma.” Elsberg (1925) 
pointed out that in the spinal cord these tu- 
mors are sometimes attached to the dura but 
have no attachment to the arachnoid, making 
it probable that in such cases they arise from 
cells on the under surface of the dura which 
correspond to those opposed to them in the 
arachnoid. 

We have been able to stain fibroglia fibers 
in all of the meningeal tumors. Difficulty was 
experienced in one specimen which was a very 
rapidly growing tumor attached to the cere- 
bral dura and which contained an occasional 
mitotic figure. But on the border of a de- 
generated area in the center of the tumor, neo- 
plastic cells were at last found which had laid 
down fibroglia fibrils. Such fibers may be 
stained in the whorls (Fig. 15) which are so 
typical of these tumors and in the slowly 
growing cases even collagen may be found 
(Fig. 16), which is distinct from the collagen 
of the stroma. In contrast with the neuro- 
fibromata and perineurial fibroblastomata 
these tumors possess a distinct stroma which 
is continuous with the dura mater and con- 
tains blood vessels derived from the dura. 

The neoplastic nuclei are usually fat and 
oval and often arranged in columns or, more 
typically, whorls (Fig. 15) which may have 
as their center a collagen fiber, a small vessel, 
or nothing discoverable. Small calcium con- 
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cretions often appear in whorls or elsewhere 
in the tumor (psammoma bodies or corpora 
amylacea). 

Palisading of nuclei is sometimes seen and 
occasionally a very definite transition from 
the cell typical of the meningeal tumor, 
with fat nucleus and voluminous cytoplasm, 
to the fibrous elongated cell with slender nu- 
cleus suggestive of the perineurial fibroblas- 
toma (Fig. 17). Such areas of transition sub- 
stantiate the close relationship of these two 
types of tumors but the slender parallel col- 
lagen fibers (Fig. 7) which are characteristic of 
perineurial fibroblastomata are absent in me- 
ningeal fibroblastomata, or represented in them 
by a very different type of collagen (Fig. 16). 

The origin of the meningeal tumors has 
been discussed elsewhere (Penfield, 1923, a 
and /) and will not be treated in detail at 
present. It is sufficient to state that the evi- 
dence indicates that they arise from the spe- 
cialized connective tissue cells of the arachnoid 
membrane. As mentioned above, there may 
be no demonstrable attachment of the arach- 
noidea. Meningeal fibroblastoma seems, there- 
fore, a better name than “arachnoidal fibro- 
blastoma” as employed by Mallory. Such a 
term indicates its identity with dural endo- 
thelioma and with the meningioma of Cush- 
ing, but signifies the tumor is fibroblastic as 
pointed out so clearly by Mallory. These fi- 
broblastomata do not arise in the pia-arach- 
noid at the depth of the fissures but only at 
points where arachnoid and dura impinge, 
developing there from the ingrowth of arach- 
noidal cells within the dura. Finally, in view 
of the common development and late differen- 
tiation of pia-arachnoid and dura mater, the 
term meningeal fibroblastoma seems to satisfy 
every requirement. 


GROSS CHARACTERISTICS 


A comparison of the three benign encap- 
sulated tumors as they appear in the gross is 
of practical importance. 

At operation the meningeal fibroblastomata 
are attached to dura and are usually dark red 
or brown in color though after fixation they 
are white. They: are rounded, nodular, and 
firm, and tend to soften and degenerate only 
at the center (Fig. 18.) 


The perineurial fibroblastoma is attached 
to a nerve and is usually brown or yellow, 
less often having a reddish tinge than the 
meningeal tumors. The acoustic perineurial 
fibroblastomata are almost always yellowish 
and usually degenerated. ‘These perineurial 
tumors, like the meningeal fibroblastomata, 
are also rounded, nodular, and firm but de- 
generation in them may take place not only 
at the center, but also in a patchy manner at 
the periphery with the resultant formation of 
small, smooth walled cysts filled with fluid 
(Fig. 19). In the spinal canal they tend to 
bleed more at removal than do the meningeal 
fibroblastomata (Elsberg, 1925). 

The neurofibromata, likewise attached to 
nerves, are rounded, nodular, and firm but 
they are in general whiter, less vascular, and 
often almost translucent (Fig. 20). On cross 
section degeneration is frequently seen but 
this results in a transparent jelly-like sub- 
stance quite different from the degenerative 
cysts of perineurial tumors or the softening in 
meningeal tumors. Fat granular cells are 
generally absent in neurofibromata though 
common in the degenerative areas of perineu- 
rial fibroblastomata. 


CONCLUSION 


Finally, the benign tumors of the nervous 
system comprise three chief types: (1) me- 
ningeal fibroblastomata, (2) perineurial fibro- 
blastomata, and (3) neurofibromata. The 
protoplasmic differentiation of the cells of 
each type reflects the characteristics of the 
tissue from which each is derived. 

Meningeal fibroblastomata lay down col- 
lagen only when the whole or a part of the 
tumor is slowly growing. The collagen then 
is in the form of broad fibers irregular in shape. 
Under such conditions fibroglia are also form- 
ed. The tendency to form whorls and psam- 
moma bodies resembles the cell structure of 
arachnoid granulations which normally pene- 
trate the dura. 

The perineurial fibroblastomata arise from 
the connective tissue sheath about nerve roots 
and nerves. This connective tissue, being spe- 
cialized in a somewhat different direction from 
the arachnoid, normally forms long, slender, 
collagen fibers which seem to lend tensile 








185 


strength to nerves. The outstanding charac 
teristic of these tumors is the presence in 
them of just such long, slender, parallel fibers 
so well demonstrated by silver carbonate. 

The presence of these fibers necessitates the 
characteristic arrangement of the nuclei in 
streams and eddies, and even in palisades 
when there is localized crowding of the fibers. 
At the site of such crowding of fibers which 
seems to be due to crossing or impingement of 
two bundles of fibers there is scarcely room 
for nuclei. Palisading is not pathognomonic, 
however, as it is occasionally seen in myomata 
or myosarcomata where also there may be 
parallelism of long fibers to form bundles. 

In contrast with the rather orderly arrange- 
ment of these twotypes of fibroblastoma, most 
fibrosarcomata encountered present a dis- 
orderly arrangement of intercellular fibers and 
also, consequently, of the nuclei (Fig. 21). 

Finally, a pure neurofibroma is in one sense 
not a neoplasm at all. There are wandering 
nerve fibers derived from the involved nerve 
and a surrounding tangle of reactionary con- 
nective tissue which is a magnification of the 
widespread pathological alteration of nerves 
in this system disease. Confusion arises from 
the fact that, at times, within these neuro- 
fibromata, perineurial fibroblastomata may 
appear and may grow so large as to displace 
most of the neurofibroma tissue to the per- 
iphery. In the cases of von Recklinghausen’s 
disease, however, nerve fibers will be found to 
enter each tumor with few exceptions, while 
in solitary perineurial fibroblastomata the 
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comparatively normal nerve is invariably 
applied to the capsule of the tumor without 
penetrating it. 
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ENDOCRINE CAUSES OF 


STERILITY IN WOMEN 


THE DIAGNOSIS, PROGNOSIS, AND TREATMENT! 


By ROBERT T. FRANK, A.M., M.D., F.A.C.S., New York 


ET me beg your indulgence, because I 
am bringing before you a_ subject 
which is still in the making and there- 

fore may require considerable alteration and 
revision before final conclusions can be drawn, 
and because I am promising you a panacea 
for certain cases of sterility, although the ac- 
tual drug is not yet ready for human applica- 
tion. 

Women mated to sterile husbands, as well 
as those with mucopurulent endocervicitis or 
closure of the tubal ostia, are excluded from 
my discussion. ‘This leaves about 20 per cent 
of patients, in my material, in whom 3-year 
sterility must be accounted for on some other 
basis. 

As I am devoting especial attention to this 
particular type of sterility, my material prob- 
ably contains more than the average number 
of these cases. It must be remembered that 
most sterility is due to gonorrhoea, which on 
the one hand produces the 30 to 50 per cent of 
male sterility referred to above, and on the 
other, causes the cervical and tubal infections 
which represent 70 to 75 per cent of the 
female sterility. A small number of cases of 
secondary sterility may be ascribed to the 
damage done by unclean or injudicious instru- 
mentation, usually performed in the attempt 
to produce abortion. 

It must also be remembered that the 
sterility which accompanies the more serious 
endocrine diseases, saves the world from har- 
boring an undue number of handicapped 
offspring. 

In only a small number of this group is any 
evidence of systemic disease discoverable. The 
majority present the appearance of approxi- 
mately normal individuals, and close examina- 
tion is needed to discover possible causes for 
their infertility. Moreover, in the majority, 
the sterility is not absolute and may be 
influenced by uncontrollable and often in- 
calculable factors. 


DIAGNOSIS 

We all have in mind the picture of the 
normal, fertile woman, but our conception of 
normality must be sufficiently elastic to in- 
clude the long and the short, the thin and the 
fat, the dark and the fair, the stolid and the 
nervous. When deviation from type is ex- 
cessive, then only should significance be 
ascribed to it. The commonest deviations 
of the general habitus encountered are the 
long-limbed eunuchoid woman, the florid, 
hirsute, hoarse-voiced masculine one, and the 
short, obese, dull-complexioned scanty-haired 
female. And yet none of these deviations, 
even when well marked, can be regarded as 
absolute bars to conception as every physician 
with extensive experience has learned to his 
chagrin, if he has been incautious enough to put 
himself on record in too categorical a fashion. 

More definite signs of endocrine disturbance 
ascribable to individual glands, such as 
acromegalic facies and extremities, signs of 
exophthalmic goiter, pigmentation and lassi- 
tude referable to hypo-adrenalinism, to men- 
tion only a few of the most striking, are of 
more serious significance and should be 
evaluated according to the gravity and 
prognosis of the underlying disease of the 
affected endocrine gland. But let me warn 
you against ascribing every human ailment, 
defect, and frailty to some vague, often 
“npolyglandular”’ endocrine disturbance upon 
the most flimsy evidence. 

In most instances, more reliable signs can 
be obtained by examination of the secondary 
sex characters (voice, fat, and hair distribu- 
tion, configuration of breasts and_ pelvis, 
psyche), together with a study of the pelvic 
organs. In so doing, I have, at first subcon- 
sciously, but now advertently, grouped my 
patients into four types to which the vast 
majority conform: (1) the typical, normal 
feminine; (2) the infantile; (3) the neuter; 
and (4) the pseudomasculine. 


iRead at the Clinical Congress of the American College of Surgeons, Montreal, October 28, 1926. 
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1. The normal type. I desire to put my- 
self on record as convinced that women with 
anteflexion and anteversion of the uterus 
should be classed as normal unless the con- 
dition is accompanied by signs of infantilism 
such as short fornices and short sacro-uterine 
ligaments. Patients in the physically normal 
feminine group should be given careful ex- 
amination to exclude cases of overlooked 
infection and mechanical barriers. 

2. Infantilism is evidenced to a greater or 
less degree by the presence of at least several 
of the following abnormalities—high symphy- 
sis, narrow subpubic arch, slender pubic 
rami, undue prominence of the vestibular 
area, thickness and rigidity of the perineum, 
short or undeveloped vaginal fornices, small 
portio, long and narrow supravaginal cervical 
segment, a slender and flabby corpus uteri 
(although this condition of the uterus may be 
transitory because it is influenced directly by 
the ovarian function), and short, inelastic 
sacro-uterine ligaments. Such deviations as 
convolution of the tubes and changes in the 
consistency and shape of the ovaries are not 
determinable with accuracy by pelvic palpa- 
tion. These infantile women are often attrac- 
tive, petite, vivacious, neurasthenic, and 
poorly resistant to infection; they will impress 
the superficial observer as normal specimens 
of womanhood. 

3. The neuter type almost invariably shows 
insufficient development of the feminine 
secondary sex characters and may or may not 
additionally manifest signs of infantilism. 
The pelvis has a marked narrowing of the sub- 
pubic arch, heavy bones, prominence of the 
tuberosities, and, not infrequently, a general 
contraction of all measurements. The uterus 
most commonly is small, often anteflexed or 
retroflexed, the sacro-uterine ligaments short 
and inelastic. Even to superficial observation 
this group appears “subfeminine,” if I may 
be permitted to coin this word. 

4. In the pseudomale type, a heavy boned 
pelvis, projecting sacral promontory, hyper- 
trichosis, male distribution of pubic hair, 
cyanosis of the labia, hypertrophy of the 
clitoris, retrodisplacement of the entire vulva 
downward and backward, are most often in 
evidence. The internal genital tract may be 
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perfectly normal. Not infrequently the libido 
is excessive and yet these individuals are com- 
monly sterile. 

So much for the recognition of anatomical 
evidence of these endocrine types of infertility. 

Turning now to the functional abnormal- 
ities and to the subjective signs complained 
of by these groups, it is striking that Group 1, 
the typical normal female, suffers from no ab- 
normalities. Except for an as yet unknown 
and largely supposititious biological factor 
we have not even a tenable hypothesis with 
which to cloak our ignorance. The incom- 
patibility of blood groups of husband and 
wife has proved illusory. However, this 
group is numerically small. 

The functional signs of disturbances in 
Groups 2 and 3, namely the infantile and 
neuter, usually show themselves in scanty 
menstruation, amenorrhoea and dysmenor- 
rhoea. In Group 4, the masculine type, exces- 
sive bleeding, of both the menorrhagic and 
metrorrhagic form, may be met; also the 
menstrual function may be entirely normal. I 
see no reason to ascribe much importance to 
the presence or absence of libido, as some 
German writers, particularly those who are 
influenced by Freudian doctrines, are in- 
clined to do, because sex feeling is developed 
under the influence of such variable factors as 
technique, compatability, alcohol, time of 
menstrual cycle, etc., and when well estab- 
lished, it is usually not affected by double 
oophorectomy. 


PROGNOSIS 


A valid prognosis is difficult to arrive at. 
Fixed bone changes, characteristic of the 
neuter state or of infantilism, offer the poorest 
outlook. The prognosis, if any endocrine dis- 
turbance is present, is influenced by the 
prognosis of the underlying disease of internal 
secretion and the susceptibility of this disease 
to therapy or self-rectification. Today, es- 
pecially when the attempt is being made to 
evaluate the importance of scanty menstrua- 
tion or amenorrhoea, the investigation of 
the amount of female sex hormone circulating 
in the blood is proving of increasing value to 
me. If the hormone is not demonstrable 
within a period of observation extending over 
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5 weeks, the prospect is discouraging. A full 
description of the method of demonstrating 
the hormone has been published (1). The 


prognosis is also influenced by the response of ° 


the individual to general hygienic measures. 
TREATMENT 

The treatment is, on the whole, with very 
rare exceptions, most unsatisfactory. 

Obese patients are reduced by diet and, 
more rarely, by carefully supervised thyroid 
cures; those whose basal metabolism is nor- 
mal are refractory to such treatment. 

Individuals with flabby musculature, low 
blood pressure, giving the impression of sub- 
normality, must be improved by every 
roborant measure available. Under modern 
conditions, which necessitate burning the 
candle at both ends, including the entire 
gamut of social visits, athletics, night life, and 
tobacco, the patients’ activities must be 
restricted. Sun baths and quartz lamp treat- 
ment, together with rest cures and overfeeding, 
should be tried out, but not persisted in to the 
extent of producing hypochondriasis. 

The sex life should be thoroughly investi- 
gated, but in the fewest instances is psychoan- 
alysis indicated. Over-indulgence is frequently 
found, because the uninstructed believe that 
the likelihood of fertilization is dependent 
upon the frequency of opportunity. 

Local treatment today is in its infancy. 
The attempts to improve the local nutrition 
of the uterus by means of stem pessaries is 
based upon the fallacious theory that the 
functional value of the uterus is solely de- 
pendent upon the amount of musculature it 
possesses. It should be recognized that its 
muscular development and turgescence under 
ordinary conditions are an indicator of the 
degree of ovarian activity. 

Recently attempts to stimulate the ovarian 
function by means of small doses of X-ray 
applied to the ovarian region have been tried 
with a certain degree of success. It must be 
borne in mind that radiation is a double-edged 
weapon, the difference between stimulating 
and depressive doses not being great, and that 
if the ovarian function is definitely on the 
decline, even small doses of radiant energy 
may extinguish it completely. 


ENDOCRINE CAUSES OF STERILITY IN WOMEN 1g! 


Finally, the stimulation of the ovarian func- 
tion by means of the female sex hormone is 
still in its infancy but is becoming more and 
more promising. We were able to show that 
the immature and inactive ovaries of infantile 
rats could be stimulated and made to become 
functional and remain cyclical by means of 
the exhibition of the female sex hormone (2). 
The product at present available for this 
therapy in the human female still awaits 
completion, because of the difficulty of purifi- 
cation, as well as stable preservation of this 
hormone. However, I am firmly convinced 
that the next few months will put in our 
possession this potent and invaluable weapon 
against sterility. It should prove of sovereign 
value unless infantilism or eunuchoidism of 
the sexual tract are of such a degree that 
the handicapped individual cannot respond 
to this specific hormonal influence. I am not 
sure that the masculine type will respond to 
the hormone treatment, and must leave this 
question open for the time being. 


SUMMARY 

1. The non-mechanical types of sterility in 
the female are due to a general systemic or 
a local form (or in many instances, a com- 
bination of these two forms) of underdevelop- 
ment of “feminineness.”’ 

2. The diagnosis is based upon the changes 
that are found throughout the organism, and 
locally. 

3. According to the conditions present, 
women may be grouped as typical (normal 
feminine), infantile, neuter, and _ pseudo- 
masculine. 

4. The prognosis is based upon the number 
of anatomical stigmata, the co-existence of 
endocrine diseases, the presence or absence 
of the female sex hormone in the circulating 
blood, and the response to general hygiene. 

5. The treatment is divisible into general 
and local. Under general, I emphasize re- 
stricted diet and thyroid substance for the 
obese, roborant measures and overfeeding for 
the hypoplastic; for both groups, hygiene of 
the social life and control of the sex life. Un- 
der local measures, we have noted stimulation 
of the ovarian function by means of the X- 
rays in rare instances, and the promise of an 
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efficient hormone preparation in the very near 
future. 
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TUNICA VAGINALIS 


A Stupy or FivE HUNDRED AND Two Cases! 


By MEREDITH F. CAMPBELL, M.D., New York 
Attending Urologist, Lincoln and Broad Street Hospitals; Assistant Visiting Surgeon, Cancer Institute; 
Adjunct Urological Surgeon, Bellevue 


I’ the tumors associated with the male 
reproductive tract, hydrocele is com- 
monest. Infection and trauma are chief 

of the known causes. The diagnosis is usually 
correctly made, but may be extremely diffi- 
cult or even impossible. ‘Treatment is surgi- 
cal, relatively simple, and generally known. 
Postoperative complications may be alarm- 
ing, especially the loss of the testicle. In 
recent years no thorough study of a large 
series of hydroceles has been reported. The 
periodic occurrence of disturbing postopera- 
tive sequel led us to an analysis of 502 hydro- 
celes of the tunica vaginalis presented by 456 
patients and operated on by 29 different oper- 
ators. These patients, whose ages range from 
6 weeks to 81 years, were admitted to Bellevue 
Hospital from January, 1919, to March, 1926. 
Thirteen cases in infants are included from the 
Children’s Surgical Service of Bellevue Hos- 
pital by courtesy of Dr. Carl G. Burdick, 
Director; all other cases were treated on the 
Urological Service. In this study we were 
particularly interested in etiology, treatment, 
complications, and end-results. We report, 
also, observations on the duration of the dis- 
“ase, symptomatology, diagnosis and period 
of hospitalization. 


ETIOLOGY 


Anatomy. Hydrocele is an abnormal accu- 
mulation of serum in some part of the serous 
pouch (processus funicularis) which precedes 
the testicle in its descent and in which the 
testis and epididymis are invaginated. By 


1 From the Urological Service of Bellevue Hospital. 


this invagination there is formed the serous 
covering of the testes (tunica albuginea) and 
the parietal serous layer lining of the scrotal 
cavity (tunica vaginalis). Normally the testes 
are protected by a few drops of fluid within 
this cavity. Failure of the peritoneal funicu- 
lar process to become obliterated throughout 
its course from the internal inguinal ring to a 
point just proximal to the epididymis permits 
a variety of abnormalities, particularly hydro 
cele and hernia formation. So-called hydro- 
cele is occasionally encountered in the female, 
most frequently in the canal of Nuck as an 
embryonic anomaly, and is usually diagnosed 
as hernia. 
Hydroceles have been classified according 
to location (Jacobson) as: 
I. Hydrocele of testes 
A: Within the tunica vaginalis 
1. Ordinary 
2. Congenital 
3. Infantile 
4. Inguinal 
B. Encysted of testes and epididymis 
II. Hydrocele of the cord 
A. Diffuse 
B. Encysted 
III. Above complicated by hernia 
IV. Hydrocele of hernia sac 
These various types are schematically 
shown in Figure 1. Congenital hydrocele, in 
the sense that the condition was present from 
birth, was noted 15 times in this series, 10 of 
which were in infants. In but 3 of the adults, 
however, was hydrocele of the true congenital 
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type reducible. Hydrocele of the cord was 
recognized but 4 times. All others were classi- 
fied as of the tunica vaginalis, with or without 
complicating hernia. 

Incidence. In private practice hydrocele is 
frequently seen. Of 306,387 admissions to 


Bellevue during the past 7 years, 187,692 were ‘ 


males; of these 12,274 were admitted to the 
Urological Service; 440 complained of hydro- 
cele, this number being 3.6 per cent of 
urological admissions and 0.24 per cent 
(approximately 1 in 400) of the total male 
admissions. 

Age. Hydrocele in infants is rare, prac- 
tically always congenital and associated with 
hernia. Of 12 patients in this series under 6 
years of age, the youngest being 6 weeks old, 
10 had hydroceles definitely present from 
birth. Two cases gave a history of severe 
scrotal trauma immediately before onset of 
swelling. 

Ninety per cent of our patients were over 
21 years of age, the condition being most fre- 
quently observed (in 27 per cent of the cases) 
between the ages of 20 and 30 years (‘Table 
I). Posner (7) has noted the large number of 
hydroceles associated with prostatic hyper- 
trophy occurring in old men and has sug- 
gested an etiological relationship. About 25 
per cent of our patients were over 50; the 
oldest patient was 81 years of age. 


TABLE I.—-AGE OF PATIENTS PRESENTING 
HYDROCELE 


Years Number 
dd ee : Tye ee Plan ; 7 
ae! Sr ome wise e oe ‘ ; ; 2 
Se Saeed awe ee : er 35 
Ce aes ; 120 
WFO os ccna Pitta hee eas . 74 
SP um anwesin , ; ; tel) 
- ee ee pee e00 ‘ 79 
te eer ate 32 
gt. SOR ee ee bee ‘ : 6 
_ ee Perr rrr ri ‘ at ; , I 
Not recorded..... : : 3 

450 


Side involved. There is a slight predilection 
for the right side. Among our patients, hydro- 
cele was seen on this side 244 times (50.2 per 
cent) as against 188 times (41 per cent) on 
the left side. Bilateral involvement was noted 
44 times. 
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Fig. 1. Schematic representation of various types of 
hydrocele. 1, Normal relationship: I’, peritoneum; I, inter 
nal inguinal ring; I’. C., fibrous cord (obliterated funicular 
process) and external inguinal ring; ‘Tl. V., tunica vaginalis; 
T, testis and epididymis; S, scrotum. 2, Congenital hydro 
cele, P. V., patent processus funicularis. 3, Infantile 
hydrocele. 4, Hydrocele of undescended testicle. 5, Hy 
drocele of testicle. 6, Hydrocele of epididymis. 7, Bi 
locular type. 8, Hydrocele of cord. 9, Hydrocele of 
hernial sac; 10, with hernia (congenital type). 11, Hydro 
cele of tunica vaginalis with hernia; 12, of cord with 
hernia. 


Duration of disease. As a rule, patients are 
content to carry a hydrocele for many months 
until it becomes either painful or, by mere 
bulk, cumbersome. ‘The shortest duration of 
cases operated upon here was 3 days (twice), 
the longest 60 years. In over 50 per cent, the 
duration of the lesion was between 2 months 
and 2 years (Table II). 








104 
TABLE II.—-DURATION OF DISEASE 
Number of cases according 
Time to duration of disease 
interval Days Weeks Months Years 
i : 4 5 
2 7 25 5° 
3 2 6 ? 28 
4 2 9 18 
5 3 10 15 
6 ‘ 23 I! 
7-8 . 15 12 
g- 10 u 19 19 
11-12 : 19 8 
Et & ‘ 3 10 
18-24 ; . 15 13 
24-40 ; : 4 
60 : ‘ I 


Inflammation. Epididymitis is probably 
the most frequent precursor of hydrocele, 
acute or chronic. It may be of gonorrhceal 
origin, although the tuberculous type is 
unquestionably too often overlooked. Sub- 
acute, painless, non-gonorrhoeal epididymitis 
is of more frequent occurrence than is gen- 
erally recognized; 161 of our patients ad- 
mitted one or more attacks of gonorrhoea. Of 
these at least 32 had acute gonorrhceal 
epididymitis. Four patients, while denying 
Neisser infection, gave a history of acute 
epididymitis, presumably non-specific. 

Careful examination of the exposed epidid- 
ymis will, in the vast majority of cases, reveal 
a pathological organ showing post-inflamma- 
tory changes—hypertrophy or atrophy. ‘The 
condition of the epididymis was recorded in 
but 55 of these cases. ‘The changes noted were: 
chronic inflammation 38, cystic changes 9, 
acute inflammation 7 (of which 2 showed 
abscess), tuberculosis 1. In a series personally 
observed recently, well over go per cent showed 
gross evidence of acute or chronic disease of 
the epididymis. Unquestionably some of these 
changes are the result of pressure. 

Occasionally hydrocele accompanies or fol- 
lows orchitis. One patient had mumps imme- 
diately preceding the appearance of hydrocele. 
Gumma and tuberculosis, not only of the 
testis, but of the tunica vaginalis, have also 
been reported (5). Of our patients 34 were 
proven syphilitic, but rarely was it necessary 
to consider lues in the differential diagnosis. 
Gumma of the testis was encountered once 
as a diagnostic error. 

Trauma. An actual blow to the testis pre- 
ceding onset of swelling was noted by 34 of 
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these patients. Some fell; some (5 per cent) 
ascribed the condition to a lifting strain, al- 
though the mechanics of this relationship are 
not clear to us. The incidence of hydrocele in 
circus riders is said to be high. 

A common and also avoidable form of in- 
jury is that received at the operating table. 
Thirty of our patients presented hydroceles 
which appeared immediately after an opera- 
tion in the region of the spermatic cord. 
Post-herniotomy hydrocele is well known. 
Douglas (5) noted hydrocele postoperatively 
in 35 per cent of a series of varicocele cases. 
We believe that in operations in which the 
spermatic cord is manipulated, the cord is 
pulled up sufliciently to expose the upper 
portion of the vaginalis to trauma in the 
operative field. For this reason particular 
care should be observed, the cord being held 
high to avoid proximity to the vaginalis and 
testis. We believe our care in this respect 
explains the relative infrequency with which 
we see post-varicocele hydrocele in our follow- 
up clinic. Furthermore, it must be remem- 
bered that whenever the testicle or epididymis 
is attacked surgically an eversion of the 
vaginalis should always be done before the 
scrotum is closed. 

Congenital. The congenital form is rare in 
adults since the condition. if present, usually 
disappears spontaneously in later infancy. 

Still more rare are those hydroceles second- 
ary to circulatory or lymphatic obstructions 
such as those caused by truss wearing, ad- 
vanced cardiorenal or hepatic disease, or 
filariasis. It is to be noted that hydrocele is 
not seen as an accompaniment of generalized 
ascites. In one instance hydrocele followed an 
inguinal operation to relieve the oedema of 
filariasis. 

Idiopathic. The majority of hydroceles fall 
into the idiopathic group. There is usually a 
history of swelling with no antecedent local 
condition. But as “essential” or cryptogenic 
serositis is rare in other serous cavities, so in 
the tunica vaginalis we feel that inflammation 
and trauma are the inciting agents much more 
frequently than is commonly supposed. We 
believe unrecognized asymptomatic epididy- 
mitis is the usual underlying process in cases 
of hydrocele. 
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The etiological factors in this series as 
determined by history are indicated in Table 
III. 


TABLE I1l.—-ETIOLOGY 


Cases 

Trauma. 1. Non-operative 
Blow... shed os nar att chaste 34 
ST eee Tere 8 
Strain. . WE ace Acnae eeia 25 

2. Postoperative 
Hernia..... ee eee eT ae: 
eee re 5 
I © occ ere intty seid cheei iaice ote a ncn aaa 5 
Filariasis. . . Ree ee eet ee I 
Infection. Gonococcal epididymitis........ oe ge 
eee ‘ ; Sued I 
Congenital hydrocele................... 15 
SCRODGENIC WYGIOOEIE. 2.6.6 ocicc cee scwes 311 


PATHOLOGY 


Fluid. ‘The fluid of uninfected hydroceles 
resembles blood serum. It has a specific grav- 
ity of 1.020 to 1.026, contains fibrin, albumin 
(4 to 6 per cent), paraglobulin, at times choles- 
terin, and phosphatic calculi. Microscopically 
the fluid shows endothelial cells, cholesterin 
crystals, white blood cells, often spermatozoa, 
bacteria in infected cases, and in event of 
hemorrhage, red cells. The quantity present 
varies from a few cubic centimeters to several 
liters, the greatest quantity yet reported 
being 5 gallons (2). 

Caforio (2) has pointed out that in view of 
the lower specific gravity and smaller serum 
content of transudates, hydrocele fluid is an 
exudate of inflammatory origin. Careful study 
of the epididymis and sac of the involved part 
seems to bear this out. ‘The same writer 
shows, furthermore, that were the fluid a 
transudate of chronic passive congestion, 
hydrocele would more often complicate vari- 
cocele. We noted this association only once. 

Tunica vaginalis. When exposed at opera- 
tion, the vaginalis is pale unless it is acutely 
inflamed. If it is inflamed, the membrane 
shows injection and frequently fibrinous de- 
posits. Adhesions within the sac may be 
numerous and dense. Especially common are 
changes in the albuginea. ‘Thick whitish 
placques of old fibrinous deposit may give this 
organ an appearance quite similar to that of 
the spleen in perisplenitis. In old hydroceles, 
the sac is greatly thickened and there may be 
even partial calcification. 


Epididymis. While little emphasized by 
writers, changes in the epididymis are most 
noteworthy. Rarely is the organ found to be 
normal. The changes may be acute or vary 
from enlargement with chronic induration to 
marked secondary scarring with contraction 
or atrophy. The latter condition is probably 
most often the result of great tension within 
the vaginalis. This tension may also cause 
compression of the testis with atrophy, or may 
bury both it and the epididymis in a thickened 
wall of the vaginalis. This condition we ob- 
served three times. 

SYMPTOMS 

If the hydrocele is acute, the result of infec- 
tion of the epididymis or testicle (rarely the 
result of trauma), pain is apt to be severe. 
Pain is usually proportional to tension, great 
with the rapidly forming hydrocele accom- 
panying acute gonorrhccal epididymitis, slight 
or absent with tuberculous epididymitis. 

Chronic hydrocele, uncomplicated by infec- 
tion, is usually asymptomatic save for swell- 
ing. Some complain of a dragging sensation 
in the scrotum or along the cord. This is due 
to mass weight. Pain, if present, is mild as 
a rule and results from tension. When pain 
is severe, underlying acute inflammation is 
found (acute epididymitis, orchitis). Table 
IV designates the symptomatology as elicited 
from this group of patients. 


TABLE IV. SYMPTOMATOLOGY 
Cases 
No symptoms 67 
Swelling All others 
Pain 
Occasional ; 13 
Slight continuous 44 
In cord ¥ 7 
After lifting..... ie 4 
Severe (walking impossible) 3 
Severe; nausea, vomiting ; 2 
Tenderness. . ic hiclenaine ; ; ‘ 20 
ee rrr . 78 


Relative retraction of the penis because of a 
large hydrocele often prevents coitus, renders 
catheterization difficult, or may be the cause 
of extensive skin excoriation secondary to uri- 
nary difficulties. 

DIAGNOSIS 

In hydrocele of the tunica vaginalis, inspec- 

tion reveals a pear shaped tumor, the mass 
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lig. 2. Method of local anwsthetization. 


tapering into the cord. As a rule the outline 
is felt to be smooth and regular and the mass 
elastic. Occasionally lobulation is found. The 
mass is dull to percussion, transmits light, can- 
not be reduced (except the congenital type), 
and unless complicated by hernia gives no 
cough impulse. 

The cord is normal unless involved in the 
hydrocele formation. 

Over acute hydroceles particularly, the 
scrotal skin may be tense and shiny; over 
chronic hydroceles of large size, tense and 
shiny. 

Usually the testis is found behind and be- 
low the center of the tumor; rarely is it 
present anteriorly. Often the organ cannot 
be localized. 

In this series transillumination was record- 
ed as good in 370 cases, poor in 6, none in 
26, and not recorded in 54. Operation revealed 
turbid fluid or thickened sac in those not 
transmitting light yet proving to be hydro- 
celes. Occasionally we encountered difficulty 
in obtaining transillumination in colored 
patients with unusually deeply pigmented 
skin yet showing sacs which were not ab- 
normally thickened. 

Although puncture of the hydrocele and 
withdrawal of some fluid is the surest diagnos- 
tic procedure, it should never be done unless 
hernia can be ruled out absolutely. We do 
not use the method. 
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DIFFERENTIAL DIAGNOSIS 


The more usual conditions from which hydro- 
celes must be differentiated are the following: 

Hernia. Unless it is incarcerated or strangu- 
lated a hernia of such size as to be confused 
with hydrocele is a tympanitic reducible mass 
with the cough impulse. Reducible congen- 
ital hydrocele with associated hernia was 
noted in 3 of our adult cases. Complicating 
hernia was present in 61 cases. 

Spermatocele. Spermatocele is rare, and can- 
not usually be demonstrated by transillumi- 
nation. The testis is most often in front and 
below. Aspirated fluid shows spermatozoa. 
One makes the diagnosis most frequently at 
operation. We diagnosed spermatocele as 
hydrocele once. 

Hematocele. A history of recent injury with 
a solid inelastic opaque mass often associated 
with superficial ecchymosis renders a diagnosis 
of hwmatocele likely; but traumatic intra- 
vaginalis haemorrhage may convert a hydro- 
cele into a hematocele. 

Chylocele is encountered in the tropics. The 
aspirated fluid is creamy with a layer of fat 
on top after it is left to stand. 

Gumma is usually a painless, hard or doughy 
mass, not visible under transillumination. A 
luetic history or positive Wassermann sug- 
gests the diagnosis. We found gumma once. 

The edema of chronic passive congestion may 
simulate hydrocele on inspection but the fluid 
infiltration will be felt in the loose scrotal 
tissue with the testis and epididymis in 
normal position. 

Neoplasms of the testes. Rapid growth with 
pain, the presence of a solid, hard mass, nega- 
tive findings upon transillumination, and later 
secondary gland involvement usually point to 
neoplasms of the testes. Involvement of the 
cord proximal to the tumor is common. We 
diagnosed a neoplasm as hydrocele once. 

Hydrocele associated with imperfectly de- 
scended testicle (either inguinal or intra- 
abdominal) may be confusing. In the presence 
of an abdominal tumor associated with unde- 
scended testes, the possibility of hydrocele must 
be considered. 

PROGNOSIS 

Tapping or the use of a local irritant, such 

as painting the overlying skin with iodine, 
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lig. 3. Exposed vaginalis and testicle. Line of excision. 
lig. 4. Running hemostatic suture particularly useful in 
old thickened sacs. 


frequently accomplishes a cure in infants. At 
times, cure is spontaneous. Often complicat- 
ing hernia demands radical treatment. 

In adults, hydrocele shows no tendency to 
spontaneous cure. Radical treatment is re- 
quired. Rarely does hydrocele rupture. When 
this occurs, haematoma ensues and the scrotum 
may simulate elephantiasis, urinary extrav- 
asation, or strangulated hernia. 


TREATMENT 


The first surgical treatment of hydrocele 
dates to antiquity. Celsus incised and drained 
the sac. ‘Tapping and injection of irritant 
fluids was practiced early. Internal medica- 
tion was noted to have no value. Vaccines 
and autotherapy have at times given tem- 
porary results. ‘Today we practice (1) tap- 
ping with or without injection, or (2) open 
operation. 

Tapping. This is often curative in children. 
In the 13 cases in infants reported here, it 
‘was never used. Eight were cured by open 
operation and hernioplasty. In 5 the age or 
mildness of the condition did not warrant 
operation. ‘Tapping may be used, too, in 
those adults refusing operation or in those 
whose physical condition does not warrant an 
operation. For the latter reason we practiced 
tapping in 3 cases. Before tapping a hydro- 
cele, hernia must be excluded absolutely. In 
adults, after tapping, the fluid usually reforms. 


Fig. 5. Method of eversion behind cord. 


One in 4 of these patients had been relieved 
previously by tapping; 53 had been tapped 
once, 18 twice. One claimed to have been 
tapped 20 times; 5 had open operations per- 
formed elsewhere. 


TABLE V.——-PREVIOUS TREATMENT 
Cases 

Operation... ......0555: 5 
Tapping 

Times 

I 53 

2 18 

3 10 
4 5 

5 

6.. I 

oe I 
10... ae 2 
RE ey ane e 3 
re Rioasenesa wre xe ssa poem I 
or baw eo virmn owen ee ous 3 


Injection. Following tapping with complete 
emptying, 5 to 20 minims of pure phenol 
may be injected and the scrotum thoroughly 
kneaded to disseminate the drug to all sur- 
faces. The success of this method rests upon 
the thoroughness of the agglutination of the 
vaginalis ‘surfaces and the obliteration of the 
sac. This method is indicated only in uncom- 
plicated hydroceles with thin walls and clear 
fluid. It should never be used in children 
because most of these hydroceles communi- 
cate with the abdominal cavity and it is im- 
possible to tell whether they communicate or 




















Fig. 6. Construction of hemostatic scrotal compression 
bandage. Small roller bandage A is to be noted pacticularly. 


not. If communication is present, the fluid 
always reforms. 

Open operation is the treatment of choice. 
Several methods have been described. Simple 
eversion (the bottle operation of Andrews) is 
useful in small hydroceles without thickened 
sacs. Volkman practiced wide incision of the 
sac and swabbed the cavity with phenol. Sub- 
sequently the wound became obliterated by 
granulation. With this method, convalescence 
is slow and the recurrence percentage high. 
Von Bergman advocated total excision of the 
sac. In practice we prefer the excision and 
eversion operation of Winkelman and in all 
but 7 cases (done by the Andrews method) 
this technique was employed. In small thin 
sacs simple eversion suffices. With large hy- 
droceles, it is often advisable to partially re- 
sect the scrotum also. 

The method we employ, for which no 
originality is claimed, is as follows: 

Anesthesia. Local anesthesia was employed 
403 times. General anawsthesia was used 42 
times (usually with associated herniotomy) 
and spinal anesthesia once. The spinal form, 
used in this case experimentally, was highly 
satisfactory. 

Method. Cutaneous and deep novocain in- 
jections are made as indicated in Figure 2. 
The cord is isolated early and thoroughly in- 
filtrated, thus affording complete testicular 
block. By carefully incising the parietal tunica 
until the innermost layer presents a bluish 
hue, much hemorrhage may be prevented in 
later dissection. If the hydrocele is un- 
usually large, we withdraw most of the fluid 
before dissecting out the sac. With hydroceles 
of ordinary size our practice is to mobilize the 
unopened sac by blunt dissection along the 
innermost tunic layer. This is usually accom- 
plished without additional anesthetization. 
Occasionally it is necessary to infiltrate the 
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lowermost portion of the sac that pudic fibers 
may be blocked. The mass is then delivered 
through the wound and incised from end to 
end. The redundant vaginalis is excised 
(Fig. 3), complete hamostasis is obtained, a 
running suture being taken in the vaginalis if 
necessary (Fig. 4), and the remaining edges 
everted and sutured behind the cord as in 
Figure 5. Extreme diligence must be exercised 
that all bleeding points are ligated as hamor- 
rhage is free in these loose tissues. The testicle 
is replaced in the scrotum and the skin closed 
without drainage. A small gauze dressing is 
applied, over which we place the compression 
bandage. We feel that the application of this 
unique hemostatic bandage is one of the most 
important steps in the entire procedure. The 
bandage itself merits description. 

For some time we used a bandage devised 
by Cunningham which depended on adhesion 
to the perineum for retention zm situ. It was 
found that often the adhesive would not hold 
because of excessive perspiration or other 
factors. ‘To overcome this, perineal straps 
were added as described by Collings (4). 
Essentially a four-tailed adhesive bandage, as 
shown schematically in Figure 6, it affords sup- 
port and more particularly compression to the 
scrotum. It is applied in the following m inner. 
The small roller bandage (A) so placed and 
designed as to prevent slipping of the scrotum 
into the perineum, is snugly applied high in 
the scrotoperineal angle (Fig. 7). The lower 
straps are brought around through the 
gluteal folds (Fig. 8) and fastened laterally 
over the hips; the upper straps are brought 
up anteriorly over the scrotum with moderate 
pressure and fastened to the anterior abdom- 
inal wall (Fig. 9). A cross strap applied just 
above the pubis lends further support and 
compression to the dressing. To this dressing 
we feel is due considerable of our good fortune 
in having relatively little postoperative bleed- 
ing or scrotal oedema. 


COMPLICATIONS 


Hemorrhage, infection, involvement of the 
testicle, or recurrence of the condition may 
follow hydrocele operations. 

Hemorrhage may occur even when hzemos- 
tasis is apparently complete, and is probably 
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lig. 7. Application of scretal compression bandage. 
Note position of small roller bandage A high in scroto- 
perineal angle. 

Fig. 8. Perineal aspect of applied bandage, the lower 
straps following the gluteal folds. 


most often due to retraction of torn vessels 
into the loose tissues. This usually takes place 
within the first 24 hours. A small amount of 
blood will be absorbed. <A large amount 
(hematocele) requires evacuation. 

Infection may be superficial or deep. We 
noted the former 40 times (it probably oc- 
curred oftener), the latter 36 times. Great care 
should be exercised in handling the scrotal 
skin during the operation, as unquestionably 
infectious material is introduced from this 
source. Keyes’ admonition to “ get it (scrotal 
skin) as clean as possible, then handle it as 
the dirtiest thing in the world,” is most 


appropriate. 
Secondary infection is particularly frequent 
with hwmatoceles. We noted uninfected 


hematocele 6 times, infected 12 times. In 
half of these cases, abscess was in the process 
of formation. 

Following operation there was unusual 
scrotal oedema without hemorrhage 4 times. 

Testicle involvement may be immediate—(1) 
a trauma orchitis or (2) an infectious process 
secondary to postoperative infection—or late, 
an atrophy. In 8 of the 12 infected hama- 
toceles the testicle became involved to the 
extent that orchidectomy was indicated. The 
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lig. g. Frontal aspect of properly applied comp-ession 
bandage with reinforcing suprapubic strap of adhesive. 
Ample room is afforded the penis. 


process in the testicle in these cases is probably 
secondary to inflammatory thrombosis of the 
nutrient vessels of the cord. 

Atrophy of the testis is rare and due, 
usually, to pressure previous to operation. 


HOSPITALIZATION 
The average period of hospitalization of all 
hydrocele cases, exclusive of the 61 in which 
herniotomy was also performed, was 9.3 
days; of all uninfected cases, 6.1 days. Many 
patients were out of the hospital on the fifth 
day. 
MORTALITY 
In this series 2 patients died of broncho- 
pneumonia following surgical treatment. Lo- 
cal anwsthesia was used in both cases. One 
man, 58 years of age, died 6 days after open 
operation. The other, 70 years of age and 
feeble, died 5 days following simple tap- 
ping. Fatalities are apparently not observed 
by others. 
END-RESULTS 
Statistics of end-results from a large number 
of operators have been collected by Bruns (1). 


When aspiration and injection was performed, 
the recurrence was 6.1 per cent of 1,593 
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cases. Of 1,216 cases treated by open opera- 
tion, there were 30 relapses, or 2.4 per cent. 

The follow-up on our cases, operated upon 
1 to 7 years ago, has been rather unsatisfac- 
tory because of the extreme difficulty in locat- 
ing members of a more or less floating popu- 
lation in a great city. We have, however, 
personally examined 33 of these 456 patients. 
There was evidence of fluid, estimated as 2 to 
4 cubic centimeters, in 4 of these, always at 
the upper pole and quite apart from the 
testicle. In 2 cases there was definite recur- 
rence. Reoperation was performed once. It 
was found that two layers of remaining tunica 
were glued together with cyst formation, not 
involving the testicle, but rather just above it. 


SUMMARY 


Hydrocele is a relatively common condition 
and constitutes about 3.6 per cent of all uro- 
logical cases requiring hospital care. 

In about 2% the etiology is undetermined. 
Infection and trauma are chief of the known 
causes. Probably painless subacute epididy- 
mitis (non-venereal) is the underlying factor 
in a great number of instances. 

The condition is observed most frequently 
in young adults. In infancy it is usually 
congenital and associated with hernia. 

Acute hydrocele is usually symptomatic; 
pain is the chief complaint. In the chronic 
type, a sense of mass and weight is noted. 

Transillumination of a scrotal mass is pa- 
thognomonic of hydrocele. Differential diag- 
nosis is extremely difficult at times. 
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While simple tapping, with or without 
injection of irritants, relieves many, open 
operation, preferably excision and eversion of 
the sac, is the procedure of choice. 

Local anesthesia is most satisfactory in 
these cases. 

The haemostatic scrotal compression band- 
age herein described is of great service follow- 
ing operation. 

Complication is not uncommon, loss of the 
testicle by infection being probably the most 
severe. Undue handling of the scrotal skin 
at operation is to be avoided that danger of 
contamination may be minimized. 

Two of our patients died following surgical 
treatment, both of bronchopneumonia. One 
of these deaths followed simple tapping with- 
out injection. 

The average stay in the hospital of all cases 
was 9.4 days; of uninfected cases 6.1 days. 

The chance of recurrence is about 3 times 
greater following tapping and injection than 
after the open operation. 
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CLINICAL SURGERY 


FROM THE SURGICAL CLINIC, LANKENAU HOSPITAL 


GASTRO-ENTEROSTOMY 
By JOHN B. DEAVER, M.D., D.Sc., LL.D., F.A.C.S., PuHtLapeLpuia 


‘EW innovations in gastric surgery en- 
joyed the immediate adoption accorded 
the operation of gastrojejunostomy. This 

distinction is all the more noteworthy inas- 
much as the operation as originally performed 
was not the practical application of a theory 
or a previously planned step, but an emergency 
measure in an apparently inoperable case of 
gastric malignancy. 

Other distinctions enjoyed by the proce- 
dure are the tremendous amount of literature 
which it has brought forth and its persistence 
as a fruitful source of controversy down to the 
present hour. It will, no doubt, continue to 
be a subject of discussion as long as the 
diseases to which it is applied continue to 
annoy the human body; or until some entirely 
different surgical procedure is devised for the 
treatment of the disorders to which it is ap- 
plied; or until perhaps, at some remote future 
time the dream of the medical cure of such 
diseases will have been realized, or better still, 
the digestive disturbances of civilized man will 
have been entirely overcome. Until one or 
another of these eventualities takes place the 
gastrojejunal anastomosis will necessarily oc- 
cupy a prominent place in surgical history. 

As it is used today, gastrojejunostomy is 
generally performed for the relief of pyloric 
obstruction due to ulcer, carcinoma, or the 
results of these and other obstructive diseases. 
One of its main purposes in the treatment of 
ulcer, its complications and sequel, is to side- 
track the irritating action of food and of the 
gastric acid juices on the affected portion of 
the stomach or the duodenum. In inoperable 
carcinoma it is designed to act as drainage for 
the stomach, while in the operable case, with 
resection, the anastomosis is essential] for es- 
tablishing the continuity of the gastro-intes- 
tinal tract. 

It is in the treatment of duodenal ulcer that 
the operation finds its greatest use. While it is 
true that it does not yet provide one hundred 


per cent of cures, it is without doubt the most 
beneficent surgical method of treating this 
condition. 

The operation itself is not a dangerous one, 
and with the properly selected moment and the 
proper preparation of the patient, its mortality 
should not be high. Nor are the immediate 
complications much to be feared if the im- 
mediate postoperative treatment is carefully 
planned and carried out. The percentage of 
cures in the cases traced by the Lankenau 
follow-up clinic is about 85 per cent. This does 
not include the cases which cannot be traced, 
and which on the basis of analogy it is reason- 
able to assume would add 2 or 3 per cent to 
the cured cases. These figures refer mainly to 
gastric and duodenal ulcers. The most serious 
remote effect of the operation to be feared is, of 
course, marginal, gastro-jejunal, or jejunal 
ulcer, which may be expected in from 1 to 3 
per cent of the cases. 

The theories offered to explain the develop- 
ment of this unpleasant sequel are numerous 
and various. Retained suture or sutures as a 
possible cause are seen in the following two cases: 

The patient, a laborer, male, 26 years of age, was ad- 
mitted to the Lankenau Hospital on May 11, 1926, with 
all the signs and symptoms of acute perforating duodenal 
ulcer. Operation was resorted to at once, 4 hours after the 
onset of the symptoms. Through an upper right rectus 
incision, a very much diseased appendix was removed, and 
after the surrounding adhesions had been separated an 
ulcer was found in the first portion of the duodenum with 
an indurated area about 3 centimeters in diameter, in the 
center of which was a perforation about % centimeter in 
diameter. The ulcer was oversewn with linen and inverted 
and a gastrojejunostomy performed followed by a jejuno- 
jejunostomy at a point about 5 centimeters below the first 
anastomosis. The patient made an uneventful recovery 
and was discharged on the thirteenth day. He returned to 
the follow-up clinic on September 24, 4 months after 
operation, feeling well, except for occasional gas on the 
stomach and an occasional dull dragging epigastric pain. 
He was paying no attention to his diet. Fluoroscopic exam- 
ination at that time showed a rather spastic stomach, 
considerable deformity at the stoma, and a suggestion of 
marginal ulcer, although no crater was seen. The old 
deformity of the duodenum was present. The barium meal 
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Fig. 1. Diagram of operation done for marginal ulcer. 

passed through both openings. A test meal showed maxi- 
mum free hydrochloric acid of 36 in the first specimen and 
maximum total of 76 in the last specimen. The stomach 
contents showed much starch, fat, and mucus, and gave a 
positive reaction to guaiac for blood. The patient was 
given advice as to diet and was asked to return to the 
follow-up clinic in 6 months. 

Because of the persistence of the epigastric distress, he 
came before that time and was re-admitted on December 
3, 1926. Although he had been following instructions as to 
diet, about 3 weeks before admission he began having more 
or less constant dragging epigastric pain, aggravated at 
night. The pain for the past 10 days was severe enough to 
compel him to quit work, with resultant relief of pain for 
the past 2 days. The fractional test meal at this time 
showed considerably lower readings than at the former 
examination, the maximum free hydrochloric acid being 
30 in the second (with none in the seventh and eighth) 
specimen and the total 50 in the third specimen. The 8- 
hour test meal showed no retention; free hydrochloric acid 
18; total hydrochloric acid 72. At the second operation, 
on December 9, the old scar was excised and an induration 
found at the site of the posterior gastrojejunostomy. The 
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anastomosis was unhooked and the original conditions 
restored. A piece of linen suture was found in the stomach 
wall at the site of the anastomosis. The portion of the 
jejunum above the old gastrojejunostomy was resected 
and an ulcer the size of a nickel was found at the site of the 
anastomosis. The ulcer was excised and the cut ends of the 
bowel united. The incision was closed without drainage. 
The pathological report read: acute and chronic ulcer. 
The patient was discharged in good condition on Decem- 
ber 21, 1926. Figure 2 shows the condition found at the 
second operation. 

EK. M., male, age 38 years, was operated upon August, 
1926. A duodenal ulcer was found and excised and pos- 
terior gastro-enterostomy done. The patient recovered and 
remained well until 2 days before Christmas, 1926, when 
he was attacked with epigastric pain 2 to 3 hours after 
eating. This pain was relieved by eating. This condition 
continued until February, 1927, when he re-entered the 
Lankenau Clinic. The diagnosis was probable marginal 
ulcer yet the X-ray findings were negative. 

Operation. Adhesions of the great omentum to the 
parietal peritoneum and under surface of the liver were 
released. Careful examination of the gastrojejunostomy 
was negative. The stomach was opened through the 
anterior wall and the posterior gastro-enterostomy brought 
up through the incision and examined. Embedded in the 
mucosa at the site of the anastomosis were two silk sutures 
which were removed. The mucosa from which the silk 
was taken was reddened and puckered, and showed some 
evidence of inflammation but no ulceration. In a short 
time, however, this no doubt would have developed into 
an ulcer. Relief of symptoms followed recovery from 
operation. 

Marginal ulcer carries with it the same in- 
herent possibilities of primary peptic ulcer, 
such as hemorrhage and acute perforation. 
These sequela therefore are to be feared 
and in a measure detract from the other- 
wise satisfactory results of gastrojejunostomy. 
Nevertheless it still remains the operation of 
choice for most cases of duodenal ulcer, es- 
pecially since gastric resection, so widely ad- 
vocated by European surgeons, notably Fin- 
sterer and his followers, does not entirely 
obviate the same unpleasant remote result. 
This fact alone makes partial gastrectomy 
too formidable a measure if the same purpose 
can be served by less extensive surgery. 

Although, as a rule, the diagnosis of the con- 
dition for which a gastro-enterostomy is indi- 
cated can be approached on the basis of the 
clinical history, nearly all cases should have the 
benefit of a pre-operative study for the more 
exact determination of the extent of the 
pathological physiology. Gastric analysis to 
estimate the degree of retention (if any), the 
degree of acidity, and so forth; and an analysis 
of the vomitus and feces should be routine 
measures. X-ray demonstration of the ulcer or 
other pathological conditions is desirable, but 
as is well known, it is not always decisive inas- 
much as certain lesions do not show up in this 
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form of study. It goes without saying that the 
usual kidney functional tests, blood analysis, 
urinalysis, and blood count, as applied to all 
surgical prospects, are in order. 

At the Lankenau Hospital the preparation 
of the patient in the chronic cases consists in 
making the tests already mentioned. The frac- 
tional test meal also is the usual routine al- 
though the 8-hour meal with prunes and raisins 
is given in certain instances. In the very chronic 
case of long standing, gastric lavage is some- 
times ordered. The weakened and bleeding pa- 
tient is put on “regulation” diet, and glucose 
and whiskey and pure beef juice are adminis- 
tered in the same manner as constant saline 
injections. The only tests made in such cases 
are the blood tests. The morning of the opera- 
tion the bowels are cleaned out by an enema. 

When we speak of gastrojejunostomy, un- 
less other methods are mentioned, we usually 
have in mind the posterior no-loop anastomosis 
which is really Hacker’s modification of 
Woelfler’s original anterior long loop method. 


TECHNIQUE 


The technique of the operation is not diffi- 
cult; but making the new stoma just the proper 
size requires certain judgment and care, gained 
by observation and experience. Too small an 
opening is as unwise as too large a one. The 
incision, about 1o centimeters in length, is 
made through the right rectus muscle close to 
the median line extending from below the ensi- 
form cartilage almost to the umbilicus. A 
careful examination of the entire operative 
field is imperative. In ulcer cases, for example, 
it is not at all unusual to find a lesion in both 
the stomach and the duodenum. The entire 
stomach should be in view and palpated before 
any operation upon it is attempted. The 
operator then makes sure that the posterior 
wall of the stomach is accessible through the 
transverse mesocolon. Before taking this step, 
however, he should cover all skin surfaces sur- 
rounding the abdominal incision with hot moist 
gauze pads, in order to protect the viscera that 
may have to be drawn out of the abdomen. 
The greater omentum with its attached trans- 
verse colon is drawn into the wound and 
turned upward to the hot gauze pads. This 
brings into view the primary coil of the jeju- 
num. Occasionally the first few centimeters of 
the jejunum are attached to the under surface 
of the greater omentum by adhesions; or the 
mesocolic ligament, arising from the under sur- 
face of the mesocolon and attached below to 
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Fig. 2. Drawing of specimen showing condition found 
at second operation. 


the jejunum, is found extending 7 to 10 centi- 
meters into the gut. This should be divided un- 
til the jejunum is free up to its origin. In order 
that the physiological action of the new open- 
ing may resemble as nearly as possible that of 
the natural pyloric orifice the site of the anas- 
tomosis should be in the dependent pyloric 
portion of the stomach. It is our practice to 
make the opening in the transverse mesocolon 
nearer the vertebra than the transverse colon, 
to prevent a possible gastrojejunocolic fistula 
should a marginal ulcer develop. 

As already indicated, much of the success of 
gastrojejunostomy depends on the immediate 
postoperative treatment. In the Lankenau 
Hospital while this may be regulated accord- 
ing to the individual case, as a general rule 
the first measure after operation is hypo- 
dermoclysis of 1,000 or 1,500 cubic centimeters 
of normal salt solution, followed in 24 hours by 
the constant Murphy drip with whiskey. Noth- 
ing is given by mouth for 24 to 48 hours except 
hot water or ice chips. Nourishment may be 
given on the second or third day consisting of 
albumen, milk and lime water (half and half), 
or clear broths. No solid food is given during 
the first week; after that a soft diet is allowed. 
The patient usually leaves the hospital after 
the second or third week, and on discharge is 
given a diet list together with injunctions to 
avoid all fried and fatty foods, sweets and pas- 
try for at-least 1 year after opertion. The 
follow-up clinic keeps these patients under ob- 
servation for 2 or 3 years (cancer cases 5 years) 
and in many instances a test meal and fluoro- 
scopic study are made from time to time as a 
basis of comparison between the pre-operative 
and postoperative behavior of the stomach and 
gastro-intestinal tract. 
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TECHNIQUE OF GASTRIC RESECTION 


By DR. ERNEST NEUBER, Bupaprest, HUNGARY 


Dozent 


A GREAT many operations have been de- 
F signed to cure or eradicate gastric and 
duodenal ulcer, but their large number is 
sufficient proof of the inadequacy of any one of 
them. 

It is a great pity that we are not as yet fully 
acquainted with the etiology of gastric and 
duodenal ulcer. The ulcer cannot be considered 
a simple localized disease, because often the pa- 
tient shows a constitutional tendency toward 
ulcer that plays no inconsiderable part in its 
existence or continuance and possibly in its 
recurrence. 

Therefore, we may remove the ulcer but can- 
not in many cases prevent the so-called inherent 
constitutional ulcer tendency from forming 
another ulcer. 

The result is that there are two groups of sur- 
geons with entirely different ideas as to which 
is the most effective procedure to be followed. 
One group prefers a simple posterior gastro- 
enterostomy; the other, resection of the ulcer 
together with a great part of the pyloric end of 
the stomach and the pylorus. Both groups have 
their prominent and well known advocates among 
surgeons, but the unsettled state of the question 
makes it rather difficult to form an opinion. 

Besides theoretical reflections the question of 
surgical technicalities plays likewise a great part. 
The simple gastro-enterostomy is undeniably a 
simpler procedure than the gastric resection, 
though the magnitude of the latter may be con- 
siderably reduced by a well developed technique. 

In our opinion the reason the group giving 
preference to the simple gastro-enterostomy is 
such a large one is that this procedure requires 
far less skill than a gastric resection. 

By this we do not by any means wish to say 
that according to our opinion, technical knowl- 
edge itself forms the main factor in deciding upon 
the type of operation to be employed, because 
theoretical reflections play exactly the same part 
when wé are deciding upon the merits of the two 
procedures. 

Improvement in the technique of local anes- 
thesia has resulted in a large increase in the 
number of those doing gastric resections. We 
ourselves are numbered among these. 


Formerly it was always a matter of grave con- 
cern to employ ether as a means of narcosis for 1 
or 1% hours, with a patient in poor physical 
condition; while now with a patient in exactly 
the same condition of health, we safely employ 
with the best of results, splanchnic anesthesia. 

One drawback to splanchnic anesthesia is that 
one has always to take into consideration besides 
the apprehensiveness and sensitiveness of the 
patient, also the nervousness of the surgeon, 
which in an occasional case renders it necessary to 
resort to general anesthesia. Furthermore, it 
must be remembered that the surgeon’s skill and 
self-control are put to a greater test when splanch- 
nic anesthesia is employed because it requires a 
more highly developed technical knowledge, more 
care, and more gentleness throughout the 
operation. 

The results of operations done in our clinic 
under splanchnic anesthesia are undoubtedly 
better. Disregarding the higher percentage of 
good results in those surviving operation, and 
those who are permanently cured, it is an un- 
doubted fact that the postoperative condition is 
decidedly better than when the operation is done 
under general anesthesia. Postoperative vomit- 
ing imposes a severe strain upon the suture line 
of the anastomosis and the abdominal wall suture, 
and detracts from the strength of the patient. 
After splanchnic anesthesia postoperative vomit- 
ing is extremely rare and of a very mild transient 
character. In our clinic the use of Hueltl’s sewing 
clamp is a great advantage in stomach resection, 
because it not only shortens and simplifies the 
operation, but at the same time secures perfect 
hemostasis. 

We have never experienced any disadvantages 
with this system of suturing. Furthermore, the 
staples placed in position along the suture line by 
this clamp, are sloughed out after a short time, 
into the gastric cavity together with any devital- 
ized and sloughing particles of stomach wall 
along the line of resection, passing out therefrom 
through the opening of the anastomosis. 

The use of this clamp shortens the time of 
operation approximately 20 minutes, which can- 
not be despised, especially in the case of patients 
in indifferent or poor condition. 
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TECHNIQUE 

The patient is given the usual pre-operative 
care and treatment. One hour before the opera- 
tion he receives hypodermically 1 or 2 centigrams 
of morphine. Anesthesia of the abdominal wall 
is secured by infiltration with % per cent novo- 
cain-tonogen solution in the form of a rhombus, 
so that the upper corner of the rhombus is at the 
tip of the xiphoid process, and the lower corner a 
finger’s breadth below the umbilicus. 

It is important to carry out the anesthesia of 
the abdominal wall with accuracy, so that the 
patient will not only not feel the incision, but also 
during the operation will not be annoyed by the 
retraction of the abdominal wall, which is of 
rather long duration. Another drawback of an 
inaccurately accomplished anesthesia is that the 
patient does not relax the abdominal wall, and 
consequently one has to contend during the 
operation with a tense or rigid musculature, and 
with a tendency of the intestines to extrude 
themselves from the abdominal cavity, unless 
we resort immediately to ether anesthesia. 

The incision of the abdomen extends in the 
midline from the xiphoid process to about two 
fingers’ breadth below the umbilicus. The 
abdominal layers are incised separately in the 
usual manner, hemostasis carefully secured, and 
the peritoneum grasped between tissue forceps 
and opened. 

After the abdomen has been opened we inspect 
and examine the viscera, and ascertain the loca- 
tion and extent of the ulcer, as well as its relation 
to adjacent structures. If we find the case to be a 
suitable one for resection, and if there are not 
too many adhesions along the lesser curvature, 
we begin by doing the injection for splanchnic 
anesthesia according to the method of Braun. 
This method is the one we always employ, as 
after considerable experience we have found it to 
be absolutely without danger if properly and 
accurately done. 

The injection should be made easily and should 
never be forced. If one is unable properly to 
inspect and palpate the point of injection, the 
local anesthesia should immediately be discon- 
tinued and general anesthesia resorted to. 

When the needle with which the injection is 
made, is in the proper location, the syringe 
should invariably be aspirated. It is of no im- 
portance if a little blood mixed with air is drawn 
into the syringe, and the 100 cubic centimeters of 
'4 per cent novocain solution may be slowly 
injected. On the other hand, if the syringe when 
aspirated promptly fills with blood, the needle is 
at once withdrawn because in all probability the 
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1. The sewing clamp applied to the stomach for re- 
section. 


inferior vena cava has been perforated by the 
needle. : 

Upon the completion of the splanchnic injection 
the abdominal wall vessels are ligated. The 
advantage gained by this procedure is a two-fold 
one, in that we work upon the delicate abdominal 
wall with hands uncontaminated by gastric or 
duodenal contents, and we may profitably employ 
the time until the anesthesia is complete, 
although there is no doubt that in the majority of 
cases the anesthesia begins upon completion of 
the injection, but this should not be accepted as a 
rule. In a great many of my cases I have found 
that anesthesia is complete in 10 minutes after 
finishing the injection. In cases like this it is most 
advantageous to use these few minutes for ligation 
of blood vessels, rather than any attempt at 
manipulation of the viscera. 

Next, the field of operation as well as the ab- 
dominal wall, are isolated. Skin towels are 
fastened to both sides of the incision by means of 
skin clips in the usual way, additional towels are 
placed on top of these and by means of peritoneal 
hemostatic forceps, the peritoneum is attached to 
these in a similar manner. 

On completion of this, the stomach and omen- 
tum major are raised out of the abdomen, and the 
remaining viscera packed off with long gauze 
packs. Although this latter procedure is a con- 
venient one for the surgeon, it is disadvantageous 
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2. Cutting between the two rows of staples after the sewing clamp has been removed. 


to the patient. When gauze packs are placed in 
the abdominal cavity, the intestinal serosa as 
well as the peritoneum may be easily injured. 
This tends to create adhesions. For this reason 
I have abandoned the use of packs in the ab- 
dominal cavity, but consider it quite sufficient to 
cover the small intestine with a large gauze pad. 

The second part of the operation is begun by 
clamping each vessel of the omentum major and 
minor, supplying that portion of the stomach to 
be resected, between hemostatic forceps and by 
cutting them between the clamps. In view of the 
fact that the large number of forceps employed 
may hinder the work of one with limited experi- 
ence, it is far more simple to tie off this circulation 
one vessel at a time by the use of an aneurism 
needle- carrying two ligatures, ligating each 
vessel twice and cutting between the ligatures. 
The ligation is generally begun along the greater 
curvature at the point where the resection is to 
be made, and continued in the direction of the 
duodenum. In like manner it is carried out along 
the lesser curvature. 


After freeing the pylorus and that part of the 
stomach to be resected, the sewing clamp is 
placed on the stomach in such a way that the 
long axis of the clamp corresponds to the longi- 
tudinal axis of the patient’s body. The stomach 
is properly adjusted in the jaws of the clamp 
which are then closed, and the wheel or rotating 
handle of the clamp then turned until the ends of 
the staples are clinched. The stomach has now 
been crushed along the line of resection, and the 
anterior and posterior walls closely stapled to- 
gether with two rows of staples along the same 
line, securing a very perfect hemostasis. The 
clamp is now removed, and the stomach cut 
through between the two rows of staples. The 
proximal or remaining part of the stomach is 
wrapped in a hot wet gauze pad, and turned 
aside to the patient’s left, out of the immediate 
operative field for the time being. The pyloric 
stump or end of the stomach is similarly covered, 
and the pylorus and first few centimeters of the 
duodenum are then mobilized. This is generally 
an easy task provided the ulcer is situated on the 
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3. Beginning the anastomosis between the jejunum 
and the lower corner of the stomach. 


pylorus, but it is more difficult in cases of duode- 
nal ulcer, because in the latter case great care is 
required in separating the frequently existing 
dense adhesions between the duodenum and the 
head of the pancreas. 

If the duodenal stump has been freed or mobi- 
lized sufficiently, its closing may also be carried 
out by the use of the sewing clamp. If such be the 
case, the duodenum is cut between the two rows 
of staples, and the stump closed with continuous 
catgut suture, passing through all layers, and this 
suture in turn inverted and covered with inter- 
rupted braided silk serosal sutures. The rein- 
forcement and inversion of the duodenal stump 
requires utmost care, for insufficiency of the 
suture line may cost the life of the patient. The 
ulcer as well as part of the stomach having been 
resected, the second part of the operation is 
completed. 

After the blind closing of the duodenum, the 
gastric stump is removed from its wet gauze 
wrappings and drawn anteriorly toward the mid- 
line, and two thirds of the row of staples along the 
line of resection placed in with the sewing clamp, 
in inverted with braided silk serosal sutures, the 
remaining one third lying toward the greater 
curvature being left free. 

Should the stomach be smaller than usual, it is 
necessary to invert only half of the staples in ac- 
cordance with the technique described. 
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4. Suturing all the layers after resection of the lower 
corner and opening jejunum. 


That part of the stomach which was left free 
is now grasped with an intestinal clamp in such a 
manner as to form a triangular shaped corner. 
The jejunum is brought through an opening in 
the transverse mesocolon, grasped with an intes- 
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5. The completed anastomosis showing the opening in 
the transverse mesocolon to be attached to the stomach. 
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6. Side view of the opened and closed Hueltl-Fischer 
sewing clamp. 


tinal clamp in a similar way, and approximated 
to the stomach corner so as to be isoperistaltic. 

After isolating this portion of the stomach 
and jejunum from the adjacent structures, they 
are firmly sutured with braided silk sutures, in a 
continuous strand. The stomach corner is then 
simply amputated and the jejunum opened. All 
the layers are then approximated by continuous 
through and through catgut sutures, in such a 
way that the sutures on the right side pass from 
inside out and those on the left from outside in, 
until the starting point is reached. The intestinal 
clamps are now removed from the stomach and 
jejunum, and the anterior suture line buried by 
interrupted silk sutures. The utmost care must 
be exercised at the points where the anterior and 
posterior suture lines join. At this point it is 
not so much the insufficiency of the suture line 
that has to be feared, but rather that as a conse- 
quence of too careful suturing, the efferent loop 
may become constricted. Needless to say, this 
error may be avoided by a little practice. 

After the anastomosis has been completed, we 
attach it to the mesocolon by suturing the margins 
of the opening in the latter to the stomach a 
finger’s breadth above the suture line of the 
anastomosis. The stomach and jejunum are now 
replaced and the abdominal wall closed as fol- 
lows: Closure is practically always without 
drainage. Rarely, when we have not succeeded 


in suturing the duodenal stump accurately and 
in a manner to set one at ease, we have placed a 
cigarette drain in the region of the stump. 

The peritoneum is sutured with continuous 
and the muscles with interrupted silk sutures, and 
the fascia with alternate interrupted silk and 
catgut sutures. 

The above described method is a result of 
many years’ experience, and has been followed 
in our clinic for the last 4 years. Nothing can 
better prove the advantages of this procedure 
than the circumstance that, ever since we have 
followed the technique of the corner anastomosis, 
we have abandoned all the various kinds of 
resections formerly employed by us. In every 
case, whenever a resection may be employed, the 
above described method is the procedure we follow. 

By this we do not mean to say that other pro- 
cedures are of no use whatsoever, but we assert 
that among all the methods of anastomosis, as 
far as simplicity and results are concerned, the 
corner anastomosis stands first. At the Congress 
of Hungarian Surgeons, held at Budapest in 1925, 
Professor Verebély, while giving an account of 
gastric operations performed in our clinic, at the 
same time mentioned the above as the method 
followed by us. 

The duration of the entire operation lasts in 
simple cases 45 minutes; in more difficult ones, 1 
hour and 25 minutes; but in the hands of an effi- 
cient surgeon should never exceed 1% hours. 

We purposely have not gone into the question 
of preparation and after-care of the patient, be- 
cause the preparation, but more especially the 
after-care, cannot be carried out in a mechanical 
fashion. It is but natural that we use the utmost 
care both in the preparation and after-care of a 
patient, especially in cases where, on account of 
partial or complete pyloric obstruction, the pa- 
tient is greatly dehydrated. The employment of 
infusions of physiological salt solution, and 
eventually blood transfusion, both before and 
after operation is very appropriate. 

The results of a well done corner anastomosis 
are excellent. Among the 226 cases done after 
the method described, we have remarked no 
vicious circle. The holding capacity of the gastric 
stump is in the majority of cases an excellent one. 
We have so far neither seen the constriction of 
the anastomosis opening, nor have we noted the 
occurrence of ulcus jejuni. 

We may safely recommend our procedure on 
account of its simplicity, the rapidity with which 
it can be performed, and its comparative safety. 
In the last 100 cases our postoperative mortality 
from all causes was 3.3 per cent. 
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TUMORS OF THE 


CAROTID BODY! 


By RAYMOND P. SULLIVAN, M.D., F.A.C.S., New York 


Surgeon, St. Vincent’s Hospital 


AND 


ALEXANDER FRASER, M.D., New York 


Consulting Pathologist, St. Vincent's Hospital 


FYAHIS report of 2 cases of tumor of the carotid 
body is justified, first because of the rarity 
of such neoplasms, and second, because the 

respective tumors represent the two most com- 

mon differentiating neoplastic forms of the neuro- 
epithelium from which the carotid body is de- 
rived. Only about 100 cases of tumors undoubt- 
edly taking origin from the tissues of this organ 

have been reported in the literature, Birman (3) 

having collected 95 cases in 1924 and Goepel 

(11) having reported the last one in 1926. The 

most common histological] structure found in these 

neoplasms. all authors are agreed, imitates more 
or less closely that of the normal carotid body, 
that is. a sinusoidal arrangement of the alveoli 
of fully differentiated paraganglion or chromaffin 
cells. The structure of a second group represent- 
ing the remainder of the reported cases has been 
variously described and interpreted as “sarcoma,” 
“sarcomalike,’’ “psuedo-sarcoma,” “endothe- 
lioma,” etc., names which at once suggest un- 
certainty as to diagnosis. A thorough study of the 
histology of the second case here reported and 
of the reported cases, indicate that at least some 
of these various histological pictures represent 
different stages of cell maturation in another line 
of differentiation of the neural crest epithelium 
from which the sympathetic nervous system is 
derived, for example, neuroblasts giving rise to 
neuroblastoma or capsule cells or perhaps 

Schwann sheath cells giving rise to neuroblas- 

toma-like tumors without true ganglion cells or axis 

cylinders. 
REPORT OF CASES 

Case 1 (St. Vincent’s Hospital—2989-25). The pa- 
tient, a woman of 49 years, to years ago, following an at- 
tack of tonsillitis, first noticed a swelling on the right side 
of the neck, just below the angle of the jaw. From the 
original size of an almond, this swelling gradually in- 
creased to that of a small peach. At times, the volume of 
the swelling was considerably lessened. According to the 
patient’s statements, the weather seemed to have an in- 
fluence on its behavior, but it never entirely disappeared. 

The swelling was associated with slight, but constant, ache. 

On inspection, a mass of irregular configuration was found, 

situated in the upper part of the right neck, extending from 

the angle of the jaw downward to the middle of the neck, 
and upward behind the lobe of the right ear. The tumor 
was semisolid in consistency, not tender on pressure, 


slightly movable transversely but not vertically and meas- 
ured 10 by 7 by 5 centimeters. The overlying skin was not 
attached to the tumor. 

On the basis of the findings of local examination, and 
the negative results of general examination, a tentative 
diagnosis of right cervical adenitis or carotid body tumor 
was made, and operation advised. At operation the 
mass was revealed as a tumor of brownish red color with 
a smooth, slightly undulating vascular surface. On pal- 
pation it pulsated and appeared to be intimately connected 
with the large vessels. These observations, together with 
its apparent position in relation to the carotid bifurcation, 
led to the diagnosis of tumor of the carotid body. 

Operation, July 9, 1925. The incision, including the skin 
and platysma, was made along the inner border of the right 
sternocleidomastoid muscle, from the tip of the mastoid 
to the level of the lower pole of the thyroid. The internal 
jugular vein was found distended, displaced, and very 
adherent to the tumor and surrounding tissues. With 
difficulty, the tumor was mobilized after intricate dissection 
and ligation of the numerous vessels entering the capsule. 
The excessive bleeding encountered was sufficient at one 
stage to suggest the possibility of an aneurism, but this 
was not confirmed. 

The internal jugular vein, while being released and 
drawn mesially, was injured on its external side close to the 
jugular foramen, causing considerable hamorrhage which 
was controlled with difficulty. All bleeding was finally 
arrested by ligatures and the tumor removed. The carotid 
crotch was thus demonstrated (Figs. 1 and 2). The 
platysma and skin were sutured separately, and a small 
rubber dam drain was placed in the lower angle. 

The postoperative diignosis was tumor of the carotid 
body. 

The postoperative course was satisfactory until the 
second day when the patient had a severe haemorrhage 
from the wound. On examination the suture line of the 
platysma was found ruptured, and the source of hamor- 
rhage was seen to be a tributary of the internal jugular 
vein which was freed from its ligature and bleeding freely. 
The stump was again ligated and the wound resutured, 
after which a transfusion of 550 cubic centimeters of whole 
blood and 40 cubic centimeters of saline was given. On the 
following day the patient had a mild aphonia, but laryn 
goscopic examination revealed no abnormality in the 
vocal cords. There was contraction of the right pupil. 
The patient also complained of some difficulty in swallow 
ing. All these conditions gradually cleared up, and in 3 
months the patient reported perfect health, which has 
persisted up to the time of the last examination made in 
November, 1926, about 17 months after the operation. 

Pathology. The tumor after removal was considerably 
smaller than the mass felt before operation. It was ovoid 
in shape and measured 4 by 3 by 2 centimeters. It had a 
tough fibrous capsule, penetrating which were numerous 
thick walled gaping blood vessels. It was at first deep red 
in color, but as it lost blood it assumed a brownish red 
color. The cut surface strongly reminded one of the 


1Read before the Southern Surgical Association, Biloxi, Mississippi, December 14, 1926 
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Fig. rt. Case 1. 


thyroid in parenchymatous goiter. It was divided into 
numerous lobules by connective tissue bands of varying 
thickness in which were numerous wide open thick walled 
blood caverns (lig. 3). 

Histology. The histological structure was with few varia- 
tions that of the normal carotid body (Figs. 4 and 5), that 
is, a uniformly arranged sinusoidal architecture, enmesh- 
ing nests of large epithelium-like cells. In the peripheral 
portions the cells appeared to grow directly outward from 
the endothelium lining the capillaries separating and sur- 
rounding the cell nests. In the central portion the con- 
nective tissue stroma and the walls of the vessels were 
greatly thickened, so that a wide band of hyalinized 
fibrous tissue separated the cell nests from the vessel endo- 
thelium (Figs. 6 and 7). The cells were large and in most 
places formed a syncytium like the chromatiin cells of the 
adrenal medulla. The shape of the individual cells when 
visible was polyhedral, the cytoplasm abundant and 
granular, and the nucleus fairly large and chromatic (Fig. 
8). In the peripheral areas were signs of active growth. 
The nuclei were more deeply staining and showed a goodly 
number of mitoses as well as amitotic divisions. Here and 
there also were groups of less differentiated cells, with 
scanty cytoplasm and relatively large densely staining 
nuclei, resembling neuroblasts (Fig. 9). Specific stains re- 
vealed no ganglion cells or nerve fibers such as are found in 


Paraganglioma of the carotid body. 


the normal carotid body. The rapidly growing periphery 
with fibrosing center, the absence of ganglion cells and nerve 
fibers, and the presence of numerous relatively undifferen- 
tiated cells, justify the diagnosis of neoplasm rather than 
simple hyperplasia. What to call it is another question. 
The terms adenoma, perithelioma, epithelioma, etc., as 
will be shown, are unsuitable. The term paraganglioma 
caroticum is preferable. 

Case 2 (St. Vincent’s 726-25). A salesman, white, 
married, aged 38 years, entered St. Vincent’s Hospital 
complaining of a swelling in the right side of his neck. 
The family history was of no importance. He first noticed 
a small mass in the right side of his neck 8 to 10 years 
ago, but suffered no pain or inconvenience from it until 
3 months ago when it commenced to grow rather rapidly, 
and soon caused discomfort in wearing collars. Examina- 
tion revealed a man in good physical condition in every 
respect excepting the above-mentioned growth in the 
neck which appeared as an encapsulated ovoid fibrocystic 
mass about the size of a goose egg situated under the angle 
of the jaw and covered anteriorly by the tail of the parotid 
gland. It was adherent to the great vessels, apparently 
enclosed in the carotid sheath, and like the vessels was 
movable laterally but not vertically. It was not adherent 
to the overlying skin. The external jugular vein was con- 
siderably dilated as the result of pressure. 
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Fig. 2. Case 1. Paraganglioma of the carotid body. 
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Pre-operative diagnosis. Tumor of carotid body or 
aberrant thyroid. Operation was advised and accepted. 

Operation. February 18, 1925 (Fig. 10). An incision was 
made along the anterior border of the right sternocleido- 
mastoid muscle, including the skin and platysma. The 
cleidomastoid muscle was dissected free and the tumor 
mass exposed. The sheath of the carotid was incised and 
the glistening capsule of the tumor presented itself. Be- 
fore the removal of the tumor, the internal carotid vessel 
and vagus nerve were identified, and found in normal re- 
lation with the internal jugular vein, which was pushed 
well to the outside. The vessels entering the tumor capsule 
were carefully dissected and ligated, and the tumor enu- 
cleated without rupture. All bleeding points were sepa- 
rately clamped and tied. The wound was closed with a 
subcuticular stitch, and a rubber tube drain inserted in the 
lower angle. The postoperative diagnosis was made with 
reservations because of the atypical smooth and fairly 
regular capsule. However, the anatomical location sug- 
gested carotid body tumor. 

The postoperative course in this case was not attended 
by any serious complication. Contraction of the pupil was 
present, and has persisted up to the present. The patient 
was last seen November 24, 1926, 21 months after the 


operation, and no evidence of recurrence was noted; voice 
and swallowing were normal. 

Pathology (Figs. 11 and 12). The specimen consists of a 
somewhat oval shaped mass of grayish, firm, elastic tissue 
7 by 5 by 3% centimeters in dimensions. Section reveals a 
grayish-white, glistening, velvety surface in the peripheral 
three-fourths, with reddish to dark brown discoloration and 
cavitation in the center. 

Histology. Sections from the central part of the tumor 
show considerable fibrous replacement of the tumor 
parenchyma, groups of cysts developed in dilated and 
ruptured blood vessels, and scattered deposits of hamo- 
siderin in the fixed tissues and in phagocytic wandering 
cells. The tumor cells are scattered in groups arranged 
frequently in ‘‘palisade”’ formation around compressed 
blood vessels (Fig. 13). The peripheral portion is quite 
cellular and shows the true character of the tumor. The 
cells are small to medium sized, have little cytoplasm and 
as a rule deeply staining hyperchromatic nuclei—simulat- 
ing cells of small round or spindle cell sarcoma. The general 
arrangement is alveolar, the alveoli being encompassed by 
thin walled blood vessels. Within the larger alveoli, cell 
groups are arranged in typical ‘‘rosette” formation (Figs. 
14 and 15). These groups of cells surround in circular or 
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lig. 4. Normal carotid gland. At left, section near the bifurcation of the common 
carotid gland (Marchand). Somewhat magnified. c/, ce, internal and external carotid 
arteries cut across; glc, carotid gland; g, blood vessels; 7, interstitial connective tissue 
of gland; /, glandular lobules or nodules. At left, section of part of the carotid gland 
(human), showing the epithelium-like cells of which the glandular nodules are com- 
posed (Schaper). Highly magnified. Numerous blood vessels are seen in section 
among the gland-cells (from Quain’s Anatomy). 





Fig. 5. Norman carotid gland. Diagrammatic view of 
the disposition of the blood vessels in a nodule of the 
Cc . i ’ carotid gland (Schaper). a, Arteriole entering nodule; 
tm | V | It j |O j |v i v’”’, veins leaving nodule; v’, veins in connective tissue 
PRETAPOPTAE ETERS Ve ecg aebereateeactieeeSteeet! around nodule; ¢, enlarged capillary within nodule; 6, 

epithelium-like cells of the gland; c, c, boundary of nodule 

Fig. 3. Case 1. Paraganglioma of the carotid body: abutting upon lymph spaces; d, interstitial connective 
gross specimen. tissue of gland (from Quain’s Anatomy). 
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lig. 6. Paraganglioma of the carotid body. Low power 
of central portion, showing thick fibrous walls of blood 


caverns. Low power. 





Fig. 8. Low power of peripheral portion of paragan- 
glioma showing active growing alveoli with thin walled 
blood vessels. 


ovoid fashion fine fibrillar areas which stain light pink with 
eosin, yellowish brown with Van Gieson and Bielschowski 
stains, and do not take any of the specific stains of collagen, 
elastic, fibroglia or neuroglia fibers. The fibrillar structure 
is evidently not an extracellular product like collagen but 
a direct extension of the cell cytoplasm, which not in- 
frequently emerges from the cell groups in a brush-like 
arrangement as is shown in Figures 14 and 15. The cells 


Fig. 7. Paraganglioma of the carotid body. High power 
of section shown in Figure 6 showing fibrous walls of blood 
caverns. 





Fig. 9. High power of Figure 8, showing actively grow- 
ing undifferentiated cells with hyperchromatic nuclei. 


and their arrangement are of the type seen in neuro- 
blastoma. The fibrils may be poorly formed naked axis 
cylinders or they may represent merely the cytoplasmic ex 
tensions of the capsule or Schwann sheath cells. 
Diagnosis. Neuroblastoma of the carotid body. 


The question of carotid body tumors has been 
so frequently and thoroughly discussed that a 
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lig. 10. Neuroblastoma of the carotid. Gross drawing. 


repetition seems unjustifiable unless in the way 
of corrections based on the most recent reports, 
information contributed from further study, or 
reference to points emphasized in the particular 
cases here reported. 

Morphology of the tumor. There can be little 
question that the carotid body represents one of 
the paraganglia of the sympathetic nervous sys- 
tem of which for instance the medulla of the 
adrenal gland is another and the best known. 
In Figure 16, representing the genealogy of these 
structures, it will be seen that there are several 
resting or rearrangement stages in the differen- 
tiation of the neuro-ectoderm on its way to form 
the ganglia and paraganglia of the sympathetic 
nerve system. It is a fact that these resting 


stages tend to give rise to neoplasms and the 
most acceptable as well as most scientific way of 
naming these growths is by referring to the stage 
of origin. Thus we have well defined cases of gan- 
glioneuroma. paraganglioma, or chromaffinoma, 
and neuroblastoma. 

There will be little difference of opinion in re- 
gard to naming our tumor in Case 1, a para- 
ganglioma, since it is a more or less typical repro- 
duction of the structure of the normal carotid 
body. (Compare Figs. 4 and 5 with Figs. 8 and 
9.) The only question which might arise would 
be as to whether the mass is a true neoplasm 
or hyperplasia like that of the thyroid in ex- 
ophthalmic goiter. Probably both conditions do 
occur, but there are strong evidences such as the 
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Fig. 11. Case_2. Neuroblastoma of the carotid. 


central degeneration and peripheral growth men- 
tioned above, that in this case as well as in many 
of the cases reported in the literature, we are 
dealing with true neoplasm. Our second case 
represents a very different type of carotid tumor, 
cases of which have been reported from time to 
time and of which the interpretation and diag- 
nosis are by no means as certain. This type has 
been interpreted by different authors under such 
names as endothelioma, sarcoma, sarcoma-like 
tumor, psuedo-sarcoma, etc. (5, 6, and 8). A 
study of a number of such cases reported in the 
literature reveals a striking similarity in their 
morphology to that of our Case 2. It is our sug- 
gestion that this group of carotid body neoplasms, 
which not infrequently show malignant infiltra- 
tion and destructive qualities, are really neuro- 
blastomata, sympathoblastomata, or generally 
neuromata, and not tumors of fibroblastic or 
endothelial origin. Such neoplasms arise most 
commonly in the adrenal gland but have been 
described as occurring in other regions of the 
sympathetic distribution. Three cases were re- 
cently reported by Boyd (4) and 2 by one of us 
(Fraser, 9). Two of these cases originated from 
the adrenal medulla, 1 from the retina, 1 from the 
abdomen, and 1 from the thoracic sympathetic 
system. The adrenal medullary tumors originate 
in undifferentiated neuroblasts which are fre- 
quently present in the normal gland; and as such 
undifferentiated cells have been described in the 
normal carotid body it is only natural to expect 
that similar neoplasms would develop there. 


DIAGNOSIS 


The clear-cut points of differential diagnosis 
given by Keen (12) and recently summed up by 





Fig. 12. Neuroblastoma of the carotid. 


Klose (13)—location at the carotid bifurcation, 
good lateral and poor vertical mobility, ovoid 
form with smooth uneven surface, firm elastic 
consistence, expansile pulsation with systolic 
bruit, both disappearing with compression of the 
carotid, bulging of the pharynx wall with paralysis 
of vocal cord, myosis on affected side, slow growth 
and long duration without pain—theoretically 
ought to make diagnosis easy. But as a matter 
of fact, it is difficult, a good proof of which is 
that very few of the 100 or more recorded cases 
were diagnosed before operation. The apparent 
discrepancy is due to the fact that in advanced 
cases the tumor has so infiltrated and grown 
around the vessels that many of these diagnostic 
points cannot be elicited. In the cases here re- 
ported the characteristic relation of tumor to 
vessels was not distorted and the great importance 
of this factor in diagnosis is once more illustrated. 
Mont Reid (15) regrets the apparent neglect of 
this as the most helpful point in differential 
diagnosis. He says, “Thus, what ought to be a 
great help in the differential diagnosis of these 
tumors is touched upon very lightly in the liter- 
ature. I know of no other growth of the neck 
which catches, fixes, and carries the carotid 
artery with it. Enlargement of the lymphatic 
glands usually leaves the artery in its course or 
perhaps rolls it a little anteriorly or posteriorly. 
Large benign thyroid conditions always throw 
the carotid artery posteriorly, so that in large 
colloid goiters it may be felt as a freely movable 
vessel and not far from the midline of the neck. 
Malignant thyroid tumors may invade, but do 
not distort, the course of the common carotid 
artery. So branchial cleft cysts, hygromata and 
other benign tumors of the neck may roll the 
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lig. 13. Low power of central portion of neuroblastoma 
of the carotid body, showing general alveolar arrangement. 


artery so that it becomes a slightly displaced 
freely movable vessel.” 
TREATMENT 


Treatment can only be surgical. Radiation 
with the X-rays and radium is without per- 
manent results (Birman). There is a difference of 





Fig. 15. High power of Figure 14, showing groups of 


neuroblasts surrounding fibrillar network. In light areas 
the little fibrils (brush-like) can be seen distinctly (Van 
Giesen stain). 





Fig. 14. Case 2. Low power of peripheral portion of 
neuroblastoma showing rosette formation. 


opinion as to the justification of operation in in- 
dividual cases. On account of the previously high 
mortality rate, 27 to 30 per cent, Reclus and 
Chevassu (14) as well as Keen have recom- 
mended surgical intervention only when severe 
trouble or rapid growth with malignant appear- 
ance occurs. Royster (16), Balfour (2), Da Costa 
(8) and others, on the other hand, recognizing 
that the fatalities and postoperative disabilities 
as well as the recurrences were largely the result 
of the extensive resection of the vessels and nerves 
necessary in advanced cases, have urged that 
operation should be performed as soon as possible, 
since only then is there any prospect of cure. 
Winslow (18) also recommended early extirpa- 
tion. And according to Collier (15) Keen later 
adopted this view. The fact that both tumors 
here reported showed signs of active growth and 
possible malignant tendencies, together with the 
fact that now for several months both patients 
have been free from all symptoms can be regarded 
as a further vindication of surgery. 


DISABILITIES RESULTING FROM OPERATION 


Postoperative disabilities have occurred mostly 
in advanced cases in which resection or injury 
to the vessels or nerves was unavoidable. Pneu- 


monia, hemorrhage, cerebral anemia, and in- 
fection are given in the order of their importance 
as the causes of death, pneumonia being the most 
important. It is thought that the frequency of 
pneumonia may be explained as resulting from 
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Fig. 16. Genealogy of the nervous system.! 


lowered resistance of the lung following section 
of the vagus. The control of hemorrhage, oper- 
ative and postoperative, constitutes the most 
difficult problem connected with the treatment 
of these cases, as was illustrated in the handling 
of our Case 1. A glance at the photograph and 
drawings of the gross specimen (Figs. 1, 2, and 3) 
in this case will explain why this is so. The mass 
is honeycombed with blood caverns which stand 
wide open and communicate with corresponding 
tributary branches from the large vessels. The 
walls of this vascular network are densely fibrous 
and hyalinized so that they can be compressed 
with great difficulty. Death or paralysis due to 
cerebral anemia may be lessened, according to 
Halsted (quoted by Mont Reid, 15), by previous 
compression of the carotid with a metal band. 
Birman (3) recommends ligation of the vein to- 
gether with the artery in the hope that the blood 
congestion may protect against softening of the 
brain. Embolism affecting either hemisphere has 
been observed. Aphonia without vocal cord 
paralysis may occur, as in our Case 2. This is 
probably due to the muscular cedema following 
trauma sometimes observed in operation for 
goiter. Recurrences have followed cases in which 
infiltrating tumors have heen dissected from the 
vessel wall. 
CONCLUSIONS 

1. Two cases of true neoplasm arising from the 

carotid body have been presented, representing 


1 Reproduced from article by Globus and Strauss. Arch. Neurol. & 
Psychiat., 1925, xiv, 139-191. 


two different types of growth described in the 
literature. 

2. It has been shown that one of these (Case 
2) is a case of neuroblastoma and evidence has 
been found for the suggestion that at least some 
of that group of carotid tumors vaguely described 
as sarcoma-like, endothelioma, etc., are of the 
same nature, that is, neuroblastomata or other 
varieties of neuroma. 

3. Both types of carotid body neoplasm, para- 
ganglioma and neuroblastoma, especially the 
latter, may become malignant, and as the early 
stages of growth constitute practically the only 
favorable time for operation, early extirpation is 
recommended. 

4. The control of hemorrhage, operative and 
postoperative, constitutes the most difficult 
problem connected with the treatment. 
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SACRO-ILIAC JOINT 
By WILLIS C. CAMPBELL, M.D., F.A.C.S., Mempuis, TENNESSEE 


osseous ankylosis of the sacro-iliac joint is 

indicated for tuberculosis and certain other 
affections of that joint, for which there are several 
well-known methods. In these operations, how- 
ever, the sacro-iliac joint may be entered and 
secondary infection made possible. This infection 
may prove most annoying as a discharging sinus, 
if not a fatal complication. Recently, I have 
employed a simple operation, entirely extra-artic- 
ular, thus avoiding any possibility of contamina- 
tion within the joint. 


A RTHRODESIS, fusion, or the induction of 


In a skeleton, the dorsum of the ilium will be 
seen to extend over the posterior aspect of the 
sacrum, forming a gutter or triangular space with 
the sacrum. The object of this procedure is to 
fuse or induce osseous union between this over- 
hanging portion of the ilium and the posterior 
surface of the sacrum, and thus to cause extra- 
articular ankylosis posterior to the joint. The 
technique is as follows: 

An incision is made along the outer lip of the 
crest of the ilium from the posterior one-third or 
one-half to the posterior inferior spinous process 





Fig. 1. Fig. 2. 


Fig. 1. Exposing outer half of posterior surface of 
sacrum and posterior half of crest of ilium. a, Inferior ar- 
ticular process of fifth lumbar vertebra; b, superior articu- 
lar process of sacrum; ¢, sacrospinal muscle (retracted); 
d, posterior superior iliac spine; e, posterior inferior iliac 
spine. 

Fig. 2. 


Removal of a portion of crest of ilium. a, De- 


Fig. 3. 


nuded surfaces of sacrum; b, denuded surfaces of ilium; c, 
large bone chip or graft being removed from crest. 

Fig. 3. Placing multiple chips into denuded gutter 
formed by posterior surface of sacrum and inner surface of 
dorsum of ilium. a, Multiple chips from lateral surface of 
ilium placed between ilium and sacrum; ), large bone chip 
placed between the sacrum and ilium. 
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Multiple grafts completely filling the denuded 


Fig. 4. 


gutter. 


(Smith-Peterson). This is carried down to the 
bone, where the periosteum is incised and elevated 
for a considerable distance, and the posterior por- 
tion of the dorsum of the ilium exposed. The 
crest of the ilium is dissected free to raw bone and 
the adjacent fibrous tissue removed from the pos- 
terior surface of the sacrum beneath the region of 
the erector spine, or sacrospinal muscle. A por- 
tion of the crest is removed and placed in a towel. 
The inner surface of the overhanging portion of 
the crest of the ilium is denuded, and a raw gutter 
made parallel with the sacro-iliac joint, formed by 
the posterior surface of the sacrum and the inner 
surface of the ilium posterior to the sacro-iliac 
joint. Into this space is placed the graft from the 
crest. Multiple grafts or “shavings” are next 
secured from the dorsum of the ilium and placed 


between sacrum and ilium 


a, Bony fusion. 


Fig. 5. Showing fusion 
posterior to sacro-iliac joint. 


into the gutter until the space is well filled, when 
the wound is closed in layers. The patient is 
placed on a Bradford frame for a period of 6 weeks, 
when a low back brace with sacro-iliac belt is 
applied. 

This method has been used in 7 cases to the 
present time; in 5, the results are apparently sat- 
isfactory, and pain has been entirely relieved. 
The procedure in Case 2, however, was in con- 
junction with a fusion operation of the spine, in 
which a portion of the crest of the ilium was 
transplanted into the spinous processes, after 
the manner of Albee. The crest of the ilium 
conforms to the normal lumbar lordosis in this 
region. 

In 2 cases sufficient time has not elapsed to de- 
termine the effect of the procedure. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


INJURIES TO THE MENISCI AND THE LIGAMENTUM MUCOSUM 


COMMONLY 


CALLED INTERNAL DERANGEMENTS 


OF THE KNEE JOINT 


By WILLIAM R. CUBBINS, M.D., F.A.C.S., Aanpb ARTHUR HOBART CONLEY, M.D., Cutcaco 


NTERNAL derangements of the knee joint 
are defined as peculiar conditions in the knee 
joint, variable in appearance, variable as to 

cause, variable as to degree of disability, variable 
in the extent of the lesion, and variable in treat- 
ment. From this definition, it is obvious that the 
terminology is archaic and impossible. It is there- 
fore time to correct this indefinite nomenclature 
and to seek to learn as early as is possible the 
fundamental facts concerning etiology. 

This paper will deal with injuries to the medial 
meniscus, the lateral meniscus, and the ligamen- 
tum mucosum. These injuries are chosen because 
they are the most difficult to demonstrate with 
the X-ray and most difficult to diagnose under 
ordinary conditions. 

Kach of these conditions is a definite entity 
and each, in my opinion, probably has very defi- 
nite causes. We have used the plural in order to 
stress the direct and indirect causes, although, in 
its immediate relation to the cartilage, the cause 
is always direct; in relation to the joint, it may 
he direct and indirect. That is, a sharp body 
may strike the joint in such a manner that the 
cartilage or ligamentum mucosum is_ injured 
(fractured or dislocated). This should be called 
a direct cause. On the other hand, when the 
cartilage is injured between the ends of the bones 
forming the joint, this trauma could be called 
indirect, although this would not cover the facts. 

It would seem to me that our knowledge of the 
mechanics of these injuries is not as complete as 
it might be, because we have failed to learn from 
the patient the actual position of the limb at the 
time of injury. It must be granted that 75 per 
cent of the injuries occur under such circum- 
stances as to make impossible for the patient to 
remember the actual position of the joint and 
limb at the time of injury. However, of the re- 
maining 25 per cent, there should be a sufficient 
number of patients who are able to give accurate 
etiological data. Attempts to produce these 
lesions upon the cadaveric joint have probably 
been rather extensive, but no available reports 
of success could be located, due to the fact prob- 
ably that great force, accompanied by rapid ex- 
tension, is necessary to produce the lesion. 


The history of direct force causing the lesion 
is common and has been proved many, many 
times. But, these direct injuries are not the 
ones which present a cloudy picture and compel 
us to take refuge in the vague term “internal 
derangements of the knee joint”; it is the injury 
to either the outer or inner meniscus that comes 
with what appears to be a small amount of force. 
Yet when we analyze this so-called small amount 
of force, we find that both great force and rapidity 
of action have characterized the movement caus- 
ing the condition. We underestimate the force, 
because of the weight of the body and the leverage 
required to handle it under a strain. Therefore, 
in my opinion, an accurate diagnosis should be 
made of “injury to the medial meniscus,” “injury 
to the Jateral meniscus,” or “injury to the liga- 
mentum mucosum,” and not use such a vague 
term as internal derangement of the knee joint. 


ETIOLOGY 


Injuries to the medial meniscus. 1. Direct 
trauma. The direct cause of injury to the medial 
meniscus may be a fall upon the knee, striking 
any sharp edge such as a curb, an auto bumper, 
an auto fender, a fence rail, the edge of a manhole, 
the edge of a chair or the pole of a wagon; or, in 
football, a blow on the joint with either the toe 
or the heel of a shoe. 

2. Indirect trauma. In indirect trauma, as 
stated above, the knee is subjected to a great 
strain with, in my opinion, a sudden extension. 
Some authors state that this must be accompanied 
by an inward rotation of the leg on the femur; 
others, that it must be accompanied by a lateral 
rotation of the leg on the femur. These mooted 
points will be settled only after a careful analysis 
of hundreds of cases, and it is possible it will be 
found that the injury to the medial meniscus can 
occur with either an inward or an outward ro- 
tation. Just exactly what effect is produced 
when the semimembranosus pulls the medial 
meniscus out of its position under a heavy strain 
has not been determined; but, we know that 
semimembranosus is definitely and firmly at- 
tached to this meniscus and this attachment of 
the tendon gives the most plausible explanation 
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yet presented for the frequency of the injuries to 
the medial meniscus. If the leg is rotated out- 
ward, this tendon will be subject to a greater 
tension and might press the meniscus deeper be- 
iween the bones, so that it would be much more 
liable to be trapped upon sudden extension. 

In the normal joint there is also a greater 
exposure of the anterior portion of the medial 
meniscus superficial between the patellar tendon 
and the internal lateral ligament, than of the 
lateral meniscus. -However, if there be some 
genu valgum, the medial meniscus is still more 
exposed and probably more subject to injury. 
This factor has not been stressed sufficiently by 
other authors, but it seems to me to be worthy 
of serious consideration. 

Injuries lo the lateral meniscus. Injuries to 
lateral meniscus are not common, different au- 
thors having placed its incidence and that of in- 
juries to the medial meniscus in the ratio of one to 
twelve or one to fifteen. We have had three of 
these cases. One patient received an injury while 
turning a handspring. As is well known, in this 
position one lands on the semiflexed extremities 
with the legs as a rule rotated outward, and he 
immediately jerks himself into an upright posi- 
tion. This young man stated that he landed all 
right, but as he straightened himself, the pain 
was excruciating and threw him to the floor. The 
mechanics apparently was that as the elastic 
ends of the bones came together under the 
heavy blow of the landing, the convexity of the 
femur was flattened, the concavity of the tibia 
increased, just as you would expect any two 
elastic substances to act. Thus was produced a 
broader surface of contact, and the cartilage was 
caught between these broadened surfaces and 
fractured, the subsequent extension serving as 
the dislocating factor. This apparently was ac- 
complished with the foot slightly everted, and 
yet there was no chance of the cartilage being 
pulled out of its place by tendon insertion. 

In another case no definite history was given. 
The history showed merely a chronic arthritis, 
with an occasional locking and pain in the 
outer side of the joint over the meniscus. The 
other case in this series was one of direct trauma, 
the knee having been struck on the edge of a 
manhole. From the facts in the first case, it would 
seem that the elasticity of the joint surfaces was 
so great that broader surfaces came in contact 
with the meniscus, and in this manner it was 
caught and fractured. 

Injuries to the ligamentum mucosum. Here we 
have instances of both direct and_ indirect 
trauma. Asa rule, the trauma is directly in front 
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of the joint, over a relatively broad surface, and 
apparently must be associated with a certain 
amount of relaxation in the patellar ligament. 
One of our cases was that of a soldier with an 
indefinite history, but with a very marked en- 
largement on each side of the patellar tendon. 
Another case was that of a football player, with 
small, semidetached fragments of the ligament 
between the medial condyle of the femur and the 
tibia. In both of these cases a rather severe 
hemorrhage had accompanied the injury. In 
one, a lowered coagulation of the blood was a 
definite factor. 


PATHOLOGICAL ANATOMY 


The same changes are found in both menisci, 
that is in fractures and dislocations, or fractures 
with dislocations. ‘These fractures may be trans- 
verse to the arc of the meniscus, oblique, or 
longitudinal. In other words, a fracture occurs 
which is almost circular in type, separating a thin 
strip of the meniscus from the portion which is 
attached to the joint edges. This latter type of 
injury has been called by Rutherford Morison the 
bucket handle deformity, relating to an old type 
of leather bucket used in England, but seldom 
seen in this country. The dislocations of these 
menisci are usually associated with fractures. 
But, if the joint is operated upon early a pure 
dislocation is sometimes found. We have had 
two of this type of injury. The cases may be 
divided into three classes: 

1. Cases in which the anterior portion of the 
medial meniscus is torn loose and dislocated 
backward. 

2. Cases in which there is a dislocation of that 
portion of the medial meniscus which lies mid- 
way between the patellar ligament and the in- 
ternal lateral ligament, the detachment remain- 
ing firm at its anterior portion and at the in- 
sertion of the internal lateral ligament. 

3. Cases in which there is a dislocation of the 
entire medial portion of the ligament, forcing it 
into the notch between the condyles, the anterior 
and posterior detachments being the only points 
of fixation. 

It is obvious that if this dislocated ligament is 
subsequently subjected to serious trauma, we 
have fragmentation and fraying as an immediate 
sequence. 

The only dislocation of a lateral meniscus that 
we have encountered was in the man who had 
turned the handspring. But, as he had suffered 
subsequent injuries to the joint in attempting to 
play football, it is not possible to state that it 
occurred as a result of the handspring. 
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The pathological changes in the ligamentum 
mucosum vary from a tearing and dislocation of 
small fragments between the ends of the bones to 
a marked hypertrophy, elongation with destruc- 
tion of the blood supply, and gangrene of the 
hypertrophied mass. On the whole, there is very 
little in the literature concerning the injuries to 
this structure. In one of our cases the meniscus 
was a gangrenous mass, 2!4 inches long by 1 inch 
in diameter. 

Concomitant changes in the joint should be di- 
vided into three types and described under the 
heads of immediate, mediate, and late, as the 
pathological anatomy of each type is rather 
marked. In the immediate type we have an 
extravasation of a synovial fluid that is relatively 
thin and of a light straw color. This fluid grows 
thicker and more stringy in from 5 to ro days and 
may become almost viscid at a later period, when 
most of the fluid has been reabsorbed. Far more 
frequently than is realized, free blood is also 
present in varying quantities. As to whether 
blood alone will irritate a joint without the 
presence of another irritant, we are not certain. 
But, it does seem that blood in sufficient quantity 
to cause immediate swelling and distention is an 
irritant of a severe type. It apparently increases 
the pain, prolongs the time of absorption and 
produces a greater reddening of the synovia. 
Our experiments with aseptic blood in the peri- 
toneal cavity seemed to show that it was non- 
irritating but, the presence of the least infection 
rapidly changed the picture and made it a dan- 
gerous foreign body, which frequently caused 
death in the experimental animals. It may be 
merely the mechanical distention of the’ joint 
with stretching of the synovia that causes the 
greater pain, increased sensitiveness, and pro- 
longed healing. 

The intermediate stage begins about the 
seventh day, when the synovial membrane is 
reddened and swollen, with some oedema in the 
extrasynovial or overlying tissues. The synovia 
is wrinkled as the fluid escapes from the joint. 
After the above condition has lasted a variable 
time, the length of which we are not able to 
estimate, with continued insults to the joint from 
the fractured or dislocated cartilage, other changes 
make their appearance. These are a still greater 
thickening of the synovial membrane, even to a 
papilla formation. There is also a relaxation of 
the joint ligaments, due to the long continued 
oedema beneath them, also, a stretching of the 
tissues with each succeeding strain, as the frag- 
ment is caught between the articular surfaces 
or the joint tries to accommodate itself to the 
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strain of locomotion in the presence of excessive 
fluid. 

These same factors are also instrumental in 
forcing the fluid into the peri-articular burs, 
more particularly those posterior to the knee. 
One of our cases presented an immense popliteal 
bursa between the head of the gastrocnemius 
and the biceps tendon, which was part of an 
arthritic syndrome, without definite etiology. As 
it was the immediate cause of complaint it was 
removed first. However, as the knee continued 
to cause trouble, an exploratory incision was 
made and a dislocated, much injured cartilage 
was found and removed. This gave a good result 
in that the patient was free from pain, but the 
joint remained a little loose and unstable. 

The fourth change is a bony proliferation 
around the edges of the femoral articular car- 
tilages. These changes were present in one case 
18 months after the initial injury, but following 
many subsequent injuries. They were present 
to a marked degree in the case just cited. Wheth- 
er, under the continued stimulation of repeated 
trauma, they would grow large enough to become 
detached and form free bodies in a joint we do 
not know, but it certainly seems to be a possibility. 

During repeated attacks fluid varies little from 
what has been stated above, but as a rule the 
patient giving a history of a fractured or dis- 
located cartilage causing trouble, without an in- 
crease of the fluid in the joint with each insult, 
must be carefully watched. A history of pain 
and locking can be glibly given, but fluid in the 
joint ‘is not so easily simulated. In very old 
cases, or those with little injury, there may be 
fluid present that is not demonstrable, but as yet 
they have not been seen in our service. In other 
words, here we have a chronic, diffuse arthritis, 
the result of pure trauma, from an agent that 
could be easily removed if it were correctly 
diagnosed in the early stages. That we may have 
a superimposed infection by the hamatogenous 
route upon these changes is perfectly obvious, 
but it is our opinion that the removal of the cause 
will obviate many of these chronic joints. 

SYMPTOMS AND SIGNS 

All three types of injuries are characterized by: 

Pain. This is always present when the carti- 
lage or ligamentum mucosum is under pressure 
between articular surfaces. At the onset this 
pain is of an exquisite type and renders the limb 
immediately useless, the patient frequently falling 
to the ground helpless. Later, after many at- 
tacks, it is of less severity and, in some instances, 
the patient is able to get around and be fairly 
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useful, although there is a small piece of the 
cartilage between the articular surfaces. This is 
true, more particularly after the ligaments are 
relaxed and there is some excess fluid in the joint. 
But, it must be remembered that during this 
period of semi-usefulness, a chronic arthritis is 
developing. 

Locking. Locking is due to the fractured car- 
tilages getting between the ends of the tibia and 
the femur and is the actual cause of the pain des- 
cribed. Actual locking has occurred in about 75 
per cent of our cases. Pain of a severe type can 
occur, however, without an actual locking. It is 
difficult to elicit this history of locking from an 
ignorant patient, but while it is at times difficult 
to elicit a history of locking the malingerer rarely 
ever thinks to mention such a condition. The 
intelligent man can tell exactly in what posi- 
tion the joint is fixed, what position causes it 
to be fixed; and what particular motion will 
free it. Complete locking will occur in about 
50 per cent of the cases with a clear history. 
Partial locking or hindrance to motion (the pa- 
tient always meaning a hindrance to the exten- 
sion of the joint or leg) occurs in as high as 75 
per cent of the cases. 

Tenderness. Tenderness has been one of the 
most valuable points in diagnosis in our series; 
and it seems to us that too little attention is given 
to this valuable finding. The most startling thing 
is the evident ease with which the patient is able 
to locate and demonstrate the tender point, after 
the initial insult and the diffuse tenderness which 
accompanies it has disappeared. This has been 
so definite that of late we have been trying, per- 
haps fruitlessly, to diagnose the point of fracture 
or the amount of dislocation by variations in the 
location of the point of greatest intensity. It has 
seemed that in fractures of the medial meniscus, 
in which the injury is midway between the 
patellar and internal lateral ligament, the tender- 
ness is directly over that point. In one instance, 
in which the medial meniscus was torn free from 
the attachment at the tibial spine around to the 
internal lateral ligament, the point of greatest 
tenderness was where the meniscus was dragging 
upon its point of attachment. In another case, 
in which there was a fracture well back in the 
lateral meniscus, the tenderness was over the 
point of rupture. When injury to the ligamentum 
mucosum is present the tenderness is on each 
side of the patellar tendon. This fatty pad is 
rather prominent in children who are constantly 
on their knees and this fullness has less signifi- 
cance in children than in adults. But, definite 
tenderness of the mass must arouse suspicion of 


INJURIES TO THE MENISCI 223 


its injury. The tenderness behind the joint seems 
to be due to a stretching of the posterior liga- 
ments when a portion of the meniscus is between 
the joint surfaces. With a piece of cartilage 
chronically out of place, this is a common com- 
plaint; but, it is always diffuse and can never be 
definitely located. All in all, it must be em- 
phasized that these points of tenderness are best 
elicited after the acute inflammation has subsided. 

Swelling of the joint. A history of swelling in a 
joint of this type is practically always present; it 
comes on suddenly and remains from 5 to 15 days. 
The absence of a history of swelling in a patient 
who claims to have a locking of the joint is ex- 
tremely suggestive, and when it occurs one must 
be very careful about making a diagnosis of a 
cartilage injury. 


DIAGNOSIS 


General symptoms. The temperature is vari- 
able, ranging from 99.2 to 100.4 degrees F’. in this 
series. The pulse also varies from 80 to 100, with 
the severity of the pain. Collapse has been noted, 
although it was not present in any of our cases. 
The leucocytosis is also somewhat variable. As 
a rule it was around 8,ooo in our series, in one 
case with a large hemorrhage reaching 16,000. 

X-ray. X-ray pictures of these injuries are 
usually negative, but occasionally the report of a 
dislocation is made by the radiographer and 
verified by operation. Irvin Balensweig, of Cor- 
nell University, reported in the August, 1924, 
number of SURGERY, GYNECOLOGY AND OBSTET- 
RICS, a very interesting case of a pneumarthrosis 
in which he distended the joint with oxygen and 
in that way succeeded in demonstrating a loose 
piece very clearly. It seems to me that with 
this method a great deal can be accomplished 
and that it deserves further trial. 

Manipulations. Sometimes it is well worth 
while to make certain manipulations in an at- 
tempt to trap the cartilage and cause a locking. 
If the locking can be obtained, of course the diag- 
nosis is positive. This, however, is extremely 
difficult to do and we must content ourselves 
most of the time with clicking and catching, which 
the patient will immediately identify as similar to 
the condition which cripples him, both in relation 
to the pain and to the position. These manipu- 
lations are carried out in the following manner. 
With one hand grasping the foot around the in- 
step, the other hand, or that of an assistant, 
steadying the thigh, the leg is flexed on the thigh. 
The leg is slowly extended on the knee joint, while 
the foot is held everted. If this is not successful, 
the foot and leg are rotated inward and the same 
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motions are gone through. This is successful in 
probably 10 per cent of the cases. 

Aspiration. Aspiration is very valuable and 
should be used in all cases in which there is a 
doubt as to the diagnosis. It acquaints one with 
the character of the fluid and the fluid can be 
stained for tubercle bacilli or cocci, and guinea 
pigs can be inoculated to rule out the possibility 
of tuberculosis. In addition, aspiration gives a 
feeling of comfort and relief to the patient. 

The diagnosis is, as a rule, clear and distinct, 
if the history of the mechanics, the point of 
tenderness, the locking, and the character o: the 
fluid is carefully noted. It can be confused with 
rupture of the crucial ligament but, as a rule, 
the degree of force required to rupture a crucial 
ligament is so marked that one is not led to think 
of injuries of the menisci. Injury to the crucial 
ligaments is usually due to direct force and a large 
amount of preternatural mobility is present in 
the joint. The tibia moves laterally and antero- 
posteriorly with far greater freedom than nor- 
mally. That the cartilages may be injured at the 
same time goes without saying, but they are over- 
shadowed by the more severe injury of luxation 
or subluxation of the knee joint. If a patient 
comes in later, the X-ray may show a proliferation 
around the spine of the tibia. Our cases of rup- 
tured crucial ligaments have been associated with 
an evulsion of the tibial spine instead of a true 
rupture of the ligament; although there are re- 
ported in the literature a great many ruptures 
of the crucial ligaments in which no mention is 
made of the tibial spine. 

RUPTURE OF THE INTERNAL LATERAL LIGAMENT 

Rupture also requires great force and prac- 
tically always involves the internal lateral liga- 
ment, as the force is applied to the outside of 
the knee. The tenderness is more diffuse, there 
is a marked swelling of the tissues below the joint 
and it is accompanied by a severe discoloration 
due to a subcutaneous ecchymosis. The X-ray 
may show an evulsed portion of one of the bones 
entering into the formation of the joint. 

JOINT MICE 

The typical joint mouse is usually seen in a 
notch in one of the condyles. It can be shown 
rather, definitely with the X-ray. 

Joint mice that accompany a _ proliferative 
arthritis usually occur in elderly patients and, in 
my opinion, may follow a dislocated or fractured 
cartilage, upon which has been superimposed a 
hematogenous infection. These mice are, as a 
rule, easily shown with the X-ray. 
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CHRONIC INFECTIVE ARTHRITIS 
(PROLIFERATIVE IN TYPE) 

In a chronic infective arthritis condition we 
have an absence of locking, early and almost con- 
tinuous diffuse tenderness. Seldom is there a 
history of definite injury, but always a history 
and concomitant findings of infection elsewhere 
in the body. 

Tuberculosis. ‘Tuberculosis is characterized, as 
a rule, by a more diffuse tenderness with an almost 
complete loss of function. Any attempt at mov- 
ing the joint is bitterly resented. No history of 
locking is present. There is greater atrophy, 
both above and below the joint, but the final 
determination of the diagnosis lies in aspirating 
and in making stained specimens of the fluid and 
guinea pig inoculations. Many times the X-ray 
gives positive evidence of an early tuberculous 
change. 

SYPHILIS 

Syphilis, as a rule, comes on relatively slowly. 
There is no definite point of tenderness. The 
tenderness is seldom very severe and the amount 
of fluid is variable. But the final, absolute test 
must be made with therapeutics. The Wasser- 
mann is of aid, provided we have several tests, 
each running four plus. 


PROGNOSIS 


The prognosis is excellent if the operation is 
carefully performed. There need be no limitation 
of motion, no increased mobility, and no weak- 
ness following operation. Men can and do re- 
sume their occupations at football, baseball, or 
any other necessary labor. 

TREATMENT 

Treatment is better divided into three types: 
immediate, palliative, and operative. 

Immediate treatment. The joint should be com- 
pletely immobilized at once. This saves pain and 
discomfort and limits the extravasation of fluid. 
If the fluid is excessive, it should be aspirated 
with a large needle. This gives great relief and, 
if hemorrhage is present, lessens reaction in the 
joint. Hot and cold compresses, alternated, are 
of value. At the end of 2 or 3 days, passive mo- 
tion and light massage may be instituted. Walk- 
ing, with the aid of crutches or cane, can be re- 
sumed within 2 or 3 weeks. 

Palliative treatment. The use of braces, elastic 
stockings, and medication have served only to 
delay healing in the cases in which we have been 
interested and, as near as we have been able to 
determine, have not been of any value what- 
ever. 
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CUBBINS AND CONLEY: 


Operative measures. The limb is made bloodless 
with a Martin band and a tourniquet. A longi- 
tudinal incision, about 3 inches long, parallel to 
the patella, either medial or lateral, has been 
ample to care for any injuries to the menisci and 
ligamentum mucosum which have occurred in our 
series. It has not been necessary to make a 
transverse incision in the joint capsule at any 
operation for meniscal injuries, the retractor 
serving to keep the tissues away in a perfectly 
satisfactory manner. Splitting the patella in 
these cases, particularly if they happen to be 
of industrial cases, adds to the partial permanent 
disability in the leg, because it is nearly always 
followed by a thickening of the patella, which is 
-asily demonstrated and gives the arbitrator an 
exaggerated idea of the partial permanent dis- 
ability remaining. The knee is flexed over the 
end of the table and, if the operation is done under 
local anesthesia, the patient can manipulate his 
own knee under direction. If operation is done 
under general anesthesia, an assistant can rotate 
the foot outward, at the same time abducting 
the leg to show the medial meniscus; and rotate 
the foot inward, adducting the leg to show the 
lateral meniscus. When the joint is open, the 
character of the fluid, the condition of the synovia, 
the crucial ligaments, and the menisci are care- 
fully inspected. Also a search is made for any 
particles that may have become detached. In 
our opinion, looseness of one of the menisci is 
sufficient indication for its removal. Formerly we 
had the idea that unless there was a fraying and 
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fragmentation of the meniscus, operation was not 
indicated; however, we have had to withdraw 
from that position. The removal is best accom- 
plished by detaching the tip of the medial 
meniscus near the spine of the tibia, freeing it 
laterally and posteriorly as far as is possible, and 
amputating with a small, sharp tenotome. 

The same procedure can be carried out in re- 
lation to the lateral meniscus. If the ligamentum 
mucosum is enlarged and thickened, or torn and 
frayed, as much of this as is necessary can be 
removed. It seems to us that the total ablation 
of this fatty ligament will leave a certain amount 
of disability in some cases and, under the cir- 
cumstances, we feel that it is better to handle it 
with care. 

Closure. The serosa is sutured with fine catgut, 
and then the fascia in a similar manner. The skin 
is closed. Interrupted sutures are ample and will 
allow a slight escape of fluid, which does not do 
any harm and may wash out some of the dirt 
that has been left in. Voluminous dressings are 
applied and the part is bandaged firmly for the 
hemostatic effect, but this bandage must be 
loosened at the end of 5 or 10 hours. Otherwise, 
the swelling may be so severe as markedly to 
lower the resistance of the joint and even cause 
gangrene under certain conditions. No extension 
should be applied. The leg is merely put in a 
flexed position over pillows. Wheel chairs are 
allowed in 10 days. The patient may walk with 
crutches at the end of 2 or 3 weeks and resume 
his occupation in 6 weeks. 
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REPAIR OF VESICOVAGINAL FISTULA; PRESENTATION OF A 


NEW 


INSTRUMENT 


By HUGH H. YOUNG, M.D., F.A.C.S., BALTIMORE 


From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital 


FYNHAT the vesical approach in the operative 
cure of vesicovaginal fistula is not infre- 
quently unsuccessful is evidenced by the 

fact that in many cases multiple operations have 

been carried out without a cure of the fistula. 

The fact that the case I am reporting was sub- 

jected to eleven operative attempts to repair the 

fistula is offered as an excuse for presenting this 
single case with brief report of the operative 
technique employed to cure the fistula. 


Mrs. M. G., aged 31, married, entered my service of the 
Johns Hopkins Hospital on May 25, 1926, complaining of 
a vesicovaginal fistula. ‘The family history and past his- 
tory were negative. Menstruation began at the age of 14 
and was quite normal. ‘The patient was married at the age 
of 27. In January, 1923, she thought she was pregnant; the 


” 





Fig. 1. View showing conditions found within the 
bladder, the fistula beneath the right ureteral orifice and 
the band of muscles and mucous membrane which lies 
over the right ureter to the vesical orifice. This is shown 
schematically in A, from the side. In B, the excision of 
this muscular band is depicted. In C, the excision of the 
fistulous tract with the assistance of traction made by a 
bent safety pin introduced through the tract into the 
vagina is shown. In D, the same view is shown in section, 
with the use of the special instrument devised for such 
cases, to replace the improvised use of the safety pin. 


abdomen gradually increased in size, and at the end of 7 
months the vomiting, which had been present for some 
time, became so serious and was associated with so much 
pain in the abdomen, that a diagnosis of appendicitis was 
made and an appendectomy carried out. This was fol- 
lowed by a cessation of the vomiting but it later returned, 
and her physicians determined “to interrupt the preg- 
nancy.”” When this was attempted it was discovered that 
a mistaken diagnosis had been made, that no pregnancy 
was present, simply a hydatid mole. This was removed, 
but during the operation the bladder was opened acci- 
dentally, and since then a vesicovaginal fistula has been 
present. During the past 3 years the patient has been sub- 
jected to 11 operations through the vagina in an attempt 
to close the fistula. No details are furnished as to the 
technique employed, but the final result was that the pa- 
tient still had the fistula and wore pads which were kept 
constantly wet. Her general health was excellent. There 
had been no pregnancies. There was no evidence of renal 
impairment. 

Ixamination showed the patient to be a well developed, 
well nourished woman, apparently in no pain, and suffering 
only discomfort from being constantly wet as a result of the 
vesicovaginal fistula. There was a small scar on the abdo- 
men in the right iliac region (from appendectomy), and a 
long broad scar extending from the umbilicus to within 2 
inches of the pubis (uterine operation). On vaginal 
examination one felt high up, slightly to the right of the 
median line on the anterior wall of the vagina, an area of 
induration in the center of which a slight depression was 
made out. The uterus was apparently negative. A No. 24 
cystoscope entered with ease and about 20 cubic centi- 
meters of clear urine were evacuated. The bladder capac- 
ity on forced distention was 300 cubic centimeters. The 
tonicity was good. Study of the vesical orifice showed a 
slight irregularity in the mucous membrane with some 
cedema. The trigone was much distorted. Running for 
ward and outward from the right side of the trigone was a 
peculiar band of tissue which was entirely separated from 
the bladder wall, except at its upper and lower end, the 
bridge being entirely covered with mucous membrane. 
Beneath this band was the opening of the vesicovaginal 
fistula. By changing the position of the cystoscope appro- 
priately it was possible to see the fistula either from the 
outer or inner side of this bridge which spanned its orifice. 
The ureteral orifices could not be definitely made out, but 
it was thought that the right orifice was in close proximity 
to the fistula which lay in the right half of the bladder 
about 2 centimeters distant from the median line and about 
4 centimeters distant from the urethral orifice. The blad- 
der was otherwise negative. 

Because the ureters could not be found or 
catheters passed up them, it was thought un- 
wise to attempt excision of the fistula through 
the vagina for fear of injuring seriously the right 
ureter. A suprapubic operation was therefore 
determined upon, and was carried out as follows: 

June 9, 1926, the operation by Dr. Young, 
done under gas, oxygen, and ether, consisted of 
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Fig. 2. Sectional view showing the placing of the first layer of sutures in the vaginal submucosa with the assistance 
of a gloved forefinger in the vagina. In A, a simple instrument which carries barbed heads of several different 
sizes appropriate for fistulz of different diameters, is shown. Such an instrument would seem to be more satisfactory 
than the bent safety pin which was employed. In place of both of these instruments the tractor shown in Figure 4 


could be well employed. 


suprapubic cystostomy; excision of vesicovaginal 
fistula from the bladder into the vagina with the 
assistance of special instruments; resection of 
vesical bridge; closure of fistula in three layers, 
the first a purse-string of heavy chromic catgut 
to approximate the vaginal mucous membrane. 
Much assistance was afforded in placing this 
suture by the insertion of the finger into the 
vagina (as shown in Figure 2) and making pres- 
sure upon the anterior vaginal wall to elevate the 
vaginal end of the fistulous tract and to expose 
the mucous membrane. No difficulty was thus 
experienced in inserting the needle parallel to the 
raginal wall through the submucosa without 


penetrating the mucous membrane. About 8 such 
stitches were placed around the circumference of 
the vesicovaginal tract, and when the suture was 
drawn taut, a tight closure was effected (Figure 
3a). The second was a purse-string suture of 
plain catgut to approximate the vesical muscle 
(Figure 3b). The third was a continuous through- 
and-through plain catgut suture approximating 
the bladder mucosa, submucosa, and adjacent 
muscle (Figure 3c). The first two sutures were 
buried and the last tied within the bladder. The 
suprapubic wound was drained by a large 
dePezzer catheter with chromic catgut continuous 
for the bladder and interrupted sutures of silver 
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Fig. 3. Another view showing the closure of the fistula 
in the center, the placing of the first line of purse-string 
sutures with assistance of a finger in the vagina as depicted. 
In A, this pursestring has been tied and a second purse- 
string through the muscle of the bladder is shown. In B, 
this is seen tied. In C, the final closure (intravesical) with 
chromic gut, suture which includes mucous membrane, 
submucosa, and some muscle, is shown. The bladder is 
thus closed in three layers of sutures. 


wire for skin, fascia, and recti muscles. I then 


inserted a small prevesical cigarette drain. 


DETAILS 

The suprapubic scar was excised, the bladder 
opened extraperitoneally in the median line, and 
the orifice of a small vesicovaginal fistula was dis- 
closed. This was covered by a bridge of tissue 
which was evidently the right edge of the tri- 
gone, which had become dissected free and com- 
pletely covered with epithelium. It formed a 
bridge which ran immediately across the fistula 
upward-and outward to the right ureteral orifice 
which was just above the fistulous opening. The 
left ureteral orifice was found nearer the median 
line than usual, being pulled over by the scar in 
the right side of the trigone. Both were catheter- 
ized and apparently were negative. Before the 
fistula was attacked the muscular bridge was 
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Fig. 4. A small tractor similar to Young’s prostatic 
tractor, but delicate with solid blades (non-fenestrated). 
This instrument may be employed in fistulae of various 
characters and locations. 


excised, the portion removed being about 1.5 
centimeters in length. The fistula lay in a de- 
pressed scar and was only 2 or 3 millimeters in 
diameter. I determined to excise it through the 
bladder, and in order to facilitate this a small 
hook was made by bending a large safety pin 
acutely, as shown in Figure 1. This was pushed 
through the fistula and then drawn outward; one 
side of the fistulous tract being impaled and then 
drawn upward. 

At this point it occurred to the operator that an 
instrument, which has since been designed and 
illustrated herewith (Figure 1d), would have been 
of much assistance in a uniform drawing upward 
and exposing of the fistulous tract. With the 
edge of the fistula impaled and drawn upward, as 
above described, a circular penetrating incision 
was made with a scalpel around the orifice of the 
fistula, extending from the vesical and mucous 
membranes through the bladder muscle and vagi- 
nal mucous membrane. This incision completely 
removed the fistulous tract and left a surprisingly 
large opening, because of the retraction of ad- 
jacent tissues. Examination showed that scar 
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tissue was still present in two or three places, and 
this was excised, further enlarging the wound. 

Although it was necessary to operate very close 
to the right ureteral orifice, it was not injured as 
it was under constant observation. Had the 
operation been attempted from the vagina I feel 
confident that there would have been much 
danger of injuring the ureter, and it certainly 
would not have been possible to see its location 
and thus avoid it. 

After excision of the fistulous tract and scar 
tissue, there presented a fairly large opening, 
almost 2 centimeters in diameter, in both bladder 
and vagina. It was determined to close this by 
means of purse-string sutures placed through the 
bladder. The first layer was through the sub- 
mucosa of the vagina and did not penetrate the 
mucous membrane. A _ purse-string suture of 
heavy chromic catgut was tied through the blad- 
der, thus securing complete closure of the vagina] 
opening. The next suture was a purse string, but 
of plain catgut treated with mercurochrome, and 
approximated the bladder muscle. This left an 
irregular defect in the vesical mucosa which was 
closed in a linear direction by means of a through- 
and-through plain catgut suture, and tied intra- 
vesically. The bladder was closed, as above de- 
scribed, around a large dePezzer catheter, and the 
patient returned to the ward in excellent condi- 
tion. 

She was immediately placed upon her abdomen 
so as to lie face downward during the early period 
of convalescence. This plan, which was adopted 
following the report of Chute,' was found a most 
effective method of keeping the bladder com- 
pletely empty and thus protecting the vesico- 
vaginal sutures. Although the patient protested 
somewhat on account of the discomfort of lying 
on her face, she remained for 10 days in this posi- 
tion with the bladder draining directly downward. 
On the tenth day she was turned on her back, but 
the suprapubic drainage was maintained until 3 
weeks after the operation when the catheter was 
removed and the suprapubic wound allowed to 
heal. She was discharged one month after the 
operation. There had been no recurrence of the 
vesicovaginal fistula, the suprapubic wound was 
solidly healed, and the patient was voiding urine 
normally through the urethra. 


'Chute, Arthur L. A suggestion for the postoperative care of vesico- 
vaginal fistula. J. Urol., 1921 vi, 77-81. 
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COMMENT 

A hasty survey of the literature shows that the 
case described is quite like many reported in the 
literature, in that they have been subjected to 
many operations through the vagina before a 
cure was effected in some cases and in many 
without closure of the fistula. Not infrequently 
the ureter was injured or occluded as a result of 
the vaginal operations. In other cases the vaginal 
method was quite successful. In view of the re- 
markable ease with which this operation was 
carried out in the case outlined, I am tempted 
to recommend it to other operators. 

Some simple instrument inserted through the 
fistula from above to draw the base of the bladder 
up to the operator so that he can accurately 
excise the fistulous tract, is an important addition 
to the technique and the idea is, as far as I can 
determine, quite new. The very simple expedient 
of bending a safety pin so as to make a hook 
which, when inserted into the fistula, may be 
used to draw the region of the wound up to the 
operator was quite satisfactory in our case. The 
instrument which we have made in our machine 
shop (Figure 2a) should provide a more efficient 
method of arriving at the same effect. 

We have also constructed an especially thin 
tractor, similar to our prostatectomy tractor, but 
with delicate non-fenestrated blades (Figure 4). 
This is used for fistula of various types. The 
instrument is introduced with the blades closed 
into the fistulous tract, then opened and traction 
made while the tract is dissected out. Some 
vesicovaginal fistulae will be found too small for 
this instrument, but for larger ones it may be em- 
ployed quite satisfactorily. 

What I wish to propose here is the use of 
traction with the instrument introduced through 
the fistula to bring the region of the wound nearer 
to the operator and to furnish counter pressure 
against which the operation is done, the tractor 
also to be employed in placing the sutures in the 
wound. But in my case I used the index finger for 
this purpose. 

In the postoperative treatment, drainage 
through the suprapubic wound with the patient 
lying on her abdomen, as suggested and carried 
out successfully by Chute, is, I believe, very im- 
portant; and I would recommend that this be used 
in addition to the intravesical excision with the 
assistance of traction as carried out in this case. 








SURGICAL TREATMENT OF 


RETRODISPLACEMENTS OF 





SURGERY, GYNECOLOGY AND OBSTETRICS 


THE UTERUS 


By MARION DOUGLASS, M.D , CLeveLanpb, Onto 


From the Department of Gynecology, Western Reserve University School of Medicine, and The Lakeside Hospital 


FYNUIS study concerns the results obtained in 
150 cases of retrodisplacement of the uterus 
submitted to operation. In order to deter- 

mine what type of operation may be expected to 
furnish the highest percentage of relief from the 
symptoms of uterine retrodisplacement, patients 
operated upon for this lesion have been examined 
from 1 to 3 years thereafter. The anatomical and 
clinical results have been correlated with the spe- 
cial types of operation. 

Retrodisplacement of the uterus is a common 
anatomical finding. Surgeons interested in pelvic 
operations have long debated to what signs and 
symptoms this condition gives rise. Some (Mayo) 
have stated that unless the condition is marked, 
no complaints are caused. The degree of the 
displacement has thus assumed, in the eyes of 
certain gynecologists, a major importance. A 
mild degree of retrodisplacement of the uterus is 
present in perhaps a majority of women after 
childbirth, yet in the nullipara it has been stated 
to be the cause of sterility. 

As early as the latter half of the fifteenth cen- 
tury, Grammateo Ferrari da Grado of Pavia con- 
sidered the question of sterility due to uterine 
misplacement and advocated the use of the pes- 
sary and truss for prolapse. In 1770 Hunter 
wrote concerning uterine retroversion and a little 
more than a century later the operative proce- 
dures were devised to which the names of Adams, 
Alexander, Olshausen, Kelly, Baldy, Webster, and 
Gilliam are attached. The multiplicity of the 
surgical methods for treating this condition is per- 
haps the best index that either none of the meth- 
ods is really satisfactory or that there are con- 
siderable variations and degrees of the condition 

each of which must be helped by a different 
procedure. 

Theilhaber in 1895 first called attention to the 
occurrence of uncomplicated mobile retroversion 
without symptoms and Jaschke of Giessen in 
observations on 1,000 cases of retroflexion-retro- 
version states that pelvic symptoms are as com- 
mon in women with anteflexion as in those with 
uterine retroposition, Cabot and Bevan hold that 
operative procedures upon the movable retro- 
posed uterus are unwarranted. The gynecological 
axiom that retroversion causes sacral backache is 
denied by Cabot. More recently Findley states 
that retroversion is only of importance because of 


the sterility which is often concomitant. These 
somewhat nihilistic views, however, are not in 
accord with the opinions of other authorities of 
wide clinical experience. Ward states that simple 
displacement of the uterus is sufficient mechanical 
cause for sacral backache, pelvic tenesmus, lJeu- 
corrhoea and menorrhagia and points out the 
familiar fact of immediate relief from symptoms 
often afforded by the insertion of a pessary. The 
assumption that uterine misplacement very fre- 
quently is responsible for symptoms is an ines- 
capable post hoc, propter hoc, since the replace- 
ment of the uterus and the application of a 
properly fitting pessary so often gives immediate 
benefit. Crossen and Polak believe that retro- 
displacement without symptoms is met with very 
infrequently in actual practice and that local 
pathological changes or complications due to 
mechanical pressure or interference with circula- 
tion nearly always result. It would appear that 
there is some doubt concerning the statement 
that operative suspension for uncomplicated 
retroversion is “an unwarranted procedure.” The 
very term uncomplicated retrodisplacement, in- 
deed, is almost a misnomer, Findley reporting in 
a series of 480 cases only 4 per cent of retro- 
versions unassociated with other pathological 
changes in the pelvis. 

In 1,000 cases reported by Stacey, routine 
examination revealed retroversion in 20 per cent 
of patients examined for other than pelvic com- 
plaints. Lynch, in a careful study of acquired 
retroversions (459 cases) found the lesion occur- 
ring in 41 per cent of women during the first year 
after labor. These cases were followed 3 years 
and 51 per cent showed symptoms. Congenital 
retroversion occurs in 20 per cent of unmarried 
girls or nulliparous women according to Stacey. 
In this group usually there is associated genital 
hypoplasia and deficient muscular and fascial 
development. Dysmenorrhoea, irregular and 
scanty periods, backache, leucorrhoea and menor- 
rhagia have a slightly increased incidence in this 
group (Stacey). The statements that backward 
displacements of the uterus in single women cause 
no symptoms and if they are present, are due to a 
neurosis, are probably not based upon statistics. 
There seems no reason to doubt that every ac- 
quired retroversion is pathological and produces 
symptoms or will produce them sooner or later 
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Fig. 1. The modified Gilliam procedure. 


even if uncomplicated. This point is emphasized 
by the fact that women with mobile backward 
displacements as the only lesion seek relief in 
large numbers and are rendered free from symp- 
toms by the replacement of the uterus. 


TABLE I.—SYMPTOMS UPON ADMITTANCE TO 
HOSPITAL 


Number 


of Per 
Cases cent 
ETO PCT Te 2 28 
Pelvic pain and discomfort Sth 83 55 
Habitual abortion. ..... eee 5 3 
Leucorrhoea........ Paes 55 36 
era ae 6 4 
Dysmenorrhoea ie 36 2 
Eee 15 10 
Dyspareunia.......... :; “ 9 6 
Menorrhagia........ a pa wnk ese eed 12 8 


TABLE II.—ASSOCIATED LESIONS 


Number 


of Per 

Cases cent 

SPOT ORE ECCT e Tee 47 30 
Relaxed vaginal outlet........... rege 42 28 
ee Ce | ee er 38 26 
ROR oc ic ouis oa me decane ss 23 18 
re ee ere 4 3 
SD Se eer 2 6 
RN a ie, yout wince ako ture ors pal I 3 


Chromic appendicitis. ........600cc0s00- 12 8 


The mechanism which maintains the uterus in 
normal position consists of (1) the tonicity of its 
intrinsic musculature, (2) the pelvic diaphragm, 
and (3) the ligaments of the uterus, excluding the 
round ligaments which normally play little part 
in supporting the uterus. Any adequate repara- 
tive procedure must owe its success to a clear 
understanding and utilization of these factors. 
There is a group of women whose muscles and 
fascia do not withstand the stretching trauma 


TABLE III.—RESULTS FOLLOWING THE VARIOUS 
TYPES OF OPERATION, THE FIGURES REPRE- 
SENTING THE NUMBER OF CASES. 


' 
| 

| 

The Crossen round 

ligament transplanta- 


Kelly Modi 
fied tion after salpingec 


ventro- | Baldy 


suspen- | Webster | Gijtiam tomy or salpingo 
sion - 
oophorectomy 
*30 40 40 40 
Recurrent retro 
position of thé 
uterus 5 3 ° ° 
Pelvic pain or dis | 
comfort includ 
ing dysmenor 
rhoca I 3 I 8 
Backache 2 2 I 3 
Pregnancy ° ° 4 post 
partum 
3 gravid 


* Ten cases operated upon by the Kelly method were also subjected to 
bilateral salpingectomy. 
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Fig. 2. Shortening of the uterosacral ligaments. 


incident to labor and who after a single pregnancy 
show marked diastasis of the rectus muscles, 
retroflexion-retroversion of the uterus, and relaxa- 
tion of the perineum. 

Successful operation must fully overcompensate 
for this deficiency in natural tone and lack of 
elasticity of body tissue. This is especially impor- 
tant in the light of the fact that retroposition of 
the uterus is almost the invariable precursor of 
prolapse. There is usually an associated descen- 
sus with retrodisplacements. Thus operative re- 
placement of the uterus which does not take 
cognizance of the descensus is liable to failure. 

In an analysis of 150 cases of retrodisplace- 
ment of the uterus, the condition was found to 
exist in the absence of complicating pathological 
change in only 1o per cent. The remaining go 
per cent (136 cases) were admitted with the symp- 
toms and associated lesions shown in Tables I 
and II 

In this series of cases, it is evident that the 
symptomatology is that of the complications, and 
that the retroversion itself is often a result of the 
associated lesions. 

Operative treatment. ‘The number of different 
procedures used indicates the obvious fact that 
many surgical methods are employed by various 
operators. The following procedures were car- 
ried out (Table I11): (1) the Kelly ventrosus- 
pension (employing the vesical peritoneum); (2) 
the Baldy-Webster method; (3) the Crossen 
technique (posterior folding of round ligaments 
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Fig. 3. 


over the pedicle after salpingectomy or salpingo- 
oophorectomy); (4) the modified Gilliam opera- 
tion. 

A perineorrhaphy was performed to maintain 
the posterior position of the cervix wherever 
there was diastasis of levator muscles. 

Classification of the conditions for which opera- 
tion was performed: Group A. Those cases in 
which the pelvic organs are freely movable and 
the adnexa free from inflammatory disease, in- 
cluding cases of marked descensus in which the 
cervix does not present at the introitus of the 
vagina. Group B. Those cases with adnexal 
disease requiring unilateral or bilateral salpingec- 
tomy or salpingo-oophorectomy. 

The results of the modified Gilliam technique 
of suspension proved in this series to be satis- 
factory, both in the light of the anatomical and 
clinical results, and the important feature of 
pregnancy. Discounting the factors of previous 
fertility and of contraception, the occurrence of 
pregnancy in 17 per cent of suspensions by this 
technique seemed worthy of note. No abortions 
or pregnancies were reported in any of the other 
cases not subjected to salpingectomy. A satis- 
factory anatomical result was found on pelvic 
examination, without exception, in the cases 
operated upon by the Gilliam procedure, which 
proved to be sufficient support with the addition 
of a perineorrhaphy, even in cases with marked 
descensus. In a number of these cases an addi- 
tional support by means of shortening the utero- 
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sacral ligaments might well have been performed. 
Crossen is of the opinion that perineorrhaphy 
usually suffices to maintain the posterior position 
of the cervix and advocates sacral suspension as 
the best procedure for prolapse in the child-bear- 
ing period. 

Failure to attain a proper anatomical result 
with the ventrosuspension in 5 cases might have 
been expected. A strand of peritoneum is too frail 
to be dependable as a means of modifying the 
position of a solid muscular organ. 

The Baldy-Webster technique of suspension is 
open to the objections of the utilization of the 
weak portion of the ligament with a doubtful 
point of lateral attachment, that is beyond the 
internal inguinal ring. ‘There also may occur 
thrombosis or injury to the veins of the broad 
ligament. There were unfortunately, 3 cases of 
acute retroflexion following the Baldy-Webster 
suspension in our small series. 

Round ligament folding over the pedicle after 
salpingectomy or salpingo-oophorectomy as em- 
ployed by Crossen is an excellent procedure both 
from a clinical and anatomical view-point. The 
worst cases of pelvic inflammatory disease re- 
ceived this form of suspension. The persistence of 
pelvic complaints of various grades in these 
cases does not reflect discredit upon the operation 
since a severe grade of adhesion formation was 
inevitable. Suture of the round ligaments by the 
Kime technique was occasionally utilized in this 
series. The relative escape from adhesions 
afforded through peritonization of raw surfaces by 
these procedures, has not been sufficiently 
emphasized. 


THE TECHNIQUE OF THE MODIFIED GILLIAM 
OPERATION 

Speed and ease are essential in the performing 
of the suspension operation because gynecological 
operations are likely to be multiple procedures. 
We feel that the operation described below ful- 
fils ‘all the requirements in cases with intact 
adnexa and mild descensus. 

The fascia is elevated from the anterior surface 
of the rectus muscle at a point approximately 
t inch above the symphysis, and the rectus muscle 
is pierced with a Kelly or Crossen clamp approxi- 
mately 1.5 inches from the midline, avoiding the 
bladder. The peritoneum may be pierced slightly 
lateral to the point of emergence of tip of the 
clamp from the muscles. This makes avoidance 
of the urinary bladder more certain and does not 
affect the point of suspension. The round liga- 
ment is grasped at a point 1.5 to 2 inches from its 
cornual insertion, and the clamp’s tip turned 


ot) 
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toward the incision. This gives easy access to the 
space between the point of perforation of the 
clamp and the internal inguinal ring. A circular 
suture placed in the peritoneum and the distal 
portion of the round ligament insures the closure 
of this area and removes its danger as a potential 
hernial sac. This is much more easily accom- 
plished at this point than after the ligament has 
been drawn through the muscle. The ends of this 
suture are laid aside without typing (Fig. 1). 
The round ligament is now drawn through the 
rectus muscle to the under surface of the rectus 
sheath, the amount of tension necessary to sup- 
port the uterus in proper position determining the 
length of doubled ligament which is drawn 
through the perforation. The round ligament is 
sutured to the fascia on its inferior surface with 
three silk sutures. Suture to the under surface of 
the fascia avoids the tender points of which pa- 
tients occasionally complain. The circular suture 
previously placed is now tied and then the 
enclosed area is tested by attempting to insert a 
finger between the portion of the round ligament 
lateral to the point of perforation and the internal 
inguinal ring. These steps are best carried out 
alternately on the two sides. The method is easy, 
rapid and effective, utilizing as it does medial 
points of support and bringing only the strongest 
portion of the round ligaments into play. The 
fact that the round ligaments undergo hyper- 
trophy, as does the uterus, gives the method the 
greatest promise of effectively withstanding 
pregnancy without increasing markedly the 
danger of abortion. 


FURTHER PROCEDURES WHERE DESCENSUS IS 
MARKED 


In marked relaxation of the uterosacral liga- 
ments with descensus of the uterus the sub- 
peritoneal shortening of the uterosacral ligaments 
as advocated by Young is of advantage. This may 
be rapidly performed if exposure is adequate. 
The uterus is pulled strongly up and toward the 
symphysis pubis throwing the uterosacral liga- 
ments into relief. The peritoneum is incised from 
a point .5 inch from the cervical attachment of 
the ligament and extending posteriorly over it. 
The ligament if well developed is easily isolated 
and a simple doubling plication performed with 
two sutures reinforcing with additional inter- 
rupted sutures (ig. 2). The position of the 
ureter must be kept constantly in mind. Experi- 
ments on the cadaver, with this procedure, show 
how easily the ureter may be injured. Closure of 
the peritoneum over the shortened ligament with 
a fine continuous suture completes the operation. 
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When the patient is beyond the child-bearing 
period, with high rectocele and retroversion and 
descensus of the uterus, the Moschowitz proce- 
dure of closure of the cul-de-sac may be combined 
with a round ligament suspension by the tech- 
nique previously mentioned. ‘This procedure 
properly performed should be almost certain of 
cure in cases of potential prolapse. Homans 
states that successful pregnancy may follow even 
when the closure of the cul-de-sac and a Gilliam 
suspension have been performed. Good exposure 
is essential. The fundus (Fig. 3) is pulled forward 
strongly and the sigmoid is put on stretch, spiral 
or interrupted circular sutures of silk are placed 
incorporating the vaginal wall, pelvic fascia, and 
the sides of the rectum to a point 1 inch above the 
lowest point of the cervix uteri (Homans). This 
procedure has proved satisfactory in a small 
series of cases. The choice of operative proce- 
dures and its adaption to the anatomical need of 
the individual patient is a matter which should 
receive the most careful consideration. 


CONCLUSIONS 


1. Acquired retroversion or retroflexion is 
pathological and should be treated surgically if 
investigation indicates its responsibility for the 
symptoms. 

2. Our experience in this clinic indicates that 
round ligament suspension of the Gilliam type is 
the most satisfactory means of surgical cure of 
retrodisplacement of the uterus in cases with 
intact adnexa. 

3. Shortening of the uterosacral ligaments and 
the Moschowitz closure of the cul-de-sac are 
effective procedures in cases of retrodisplace- 
ment of the uterus with marked descensus. 
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INDICATION FOR OPERATION IN PUERPERAL PELVIC 
THROMBOPHLEBITIS 


By AUGUSTO TURENNE, MontevipEo, UruGcuay 


HEN in 1917 I presented my lecture on 

“Septic Puerperal Uteropelvic Throm- 

bophlebitis” before the Argentine Society 
of Obstetrics and Gynecology, I was not a little 
surprised to find that among all the distinguished 
gynecologists present not one had seen a case of 
ligation of the veins and many of them considered 
the clinical entity of thrombophlebitis question- 
able. 

Ten years have passed since that time and 
doubtless today a similar work would attract less 
attention than that did. But not very much has 
been written on the subject yet and since the com- 
pilation of Miller, in 1918, | have not seen in the 
bibliography which I have available any work ca- 
pable of settling the doubts which I entertained 
at that time and which still persist. 

This article, which is based on two cases of 
thrombophlebitis observed in my clinical service, 
taken at random from many others, has for its 
object the stimulating of my colleagues to report 
their cases to the society to see whether it is pos- 
sible to determine exactly the conditions under 
which operation, ligation or excision of the throm- 
bosed veins, is indicated. The two cases to which 
I refer are as follows: 


Case 1. Second Obstetrical Clinic Case No. 15153/2898° 
Consuelo E de V. XI-para, age 34 years; admitted January 
1, 1926, at 19 o’clock. She had been delivered 2 hours be- 
fore at home and was sent to the hospital because the pla- 
centa had not been delivered. Dr. Cauzain found that the 
placenta was completely and strongly adherent and practiced 
artificial extraction. The patient lost a great deal of blood. 
An ice-bag was applied to her abdomen and pituitrin given 
subcutaneously. Beginning on the fourth day the lochia 
was fetid and the patient’s temperature began to rise. On 
the sixth day she had a chill and a few hours afterward 
(January 7) another, from 25 to 30 minutes in duration, 
with temperatures of 39.3 and 39.6 degrees. Three hours 
after the second chill she had another with a temperature of 
41 degrees, pulse 180; she was in a serious condition of 
collapse. On January 8 she had another chill which 
lasted 20 minutes and on the oth a fifth. Urotropin 
was given intravenously. Examination of the blood at this 
time showed erythrocytes 2,500,000, hemoglobin 60 per 
cent, leucocytes 21,800 (polynuclears 79 per cent, lympho- 
cytes 17 per cent, large mononuclears 2 per cent, eosinophils 
2 per cent; blood culture negative. The chills were repeated 
on the 12th, 13th, and 15th and on the 15th day signs of 
small subpleural embolism developed. On the 16th, for the 
first time, thrombosed veins could be felt in the broad liga- 
ments. On the 18th a slight chill and a temperature of 39.8 
degrees were noted. On that day examination of the blood 
showed erythrocytes 3,950,000, hemoglobin 70 per cent, 


leucocytes, 15,600, with a formula similar to that of the first 
examination. On January 19 salvarsan was begun in- 
travenously and the previous treatment continued. A 
fixation abscess was produced. On January 21 there were 
the same signs of thrombophlebitis as on the 16th. The 
fixation abscess gave a positive reaction. Between the roth 
and 21st her general condition was so bad that it was not 
thought advisable to run the risk of laparotomy or to 
ligate the veins. Neosalvarsan and urotropin were alter- 
nated intravenously. On the 26th the patient was very evi- 
dently better; her temperature had fallen to less than 37 
degrees and her pulse to 80-84. However, examination still 
showed a packet of thrombosed veins. From this day the 
improvement continued rapidly and the patient was dis- 
charged February 7. When she was examined a month 
later nothing abnormal was found in the genital tract. 
Case 2. 2d Obstetrical clinic, case No. 15196/29079. 
Maria M de M. I-para; age 20 years; entered January 9, 
1926, after having had a spontaneous delivery at home on 
January 3. It required several hours’ manipulation to 
bring about the expulsion of the placenta. On admission 
her general condition was moderate; te mperature 39 degrees, 
pulse 112. There were perineal and cervical tears covered 
with false membranes; lochia was purulent. In the right 
lateral cul-de-sac there’ was a slight infiltration of the broad 
ligament. The usual treatment was given. Examination of 
the blood on the 11th showed 2,750,000 erythrocytes, leuco- 
cytes 11,800 (classification normal); haemoglobin 70 
per cent; blood culture negative. On the 12th she had a 
chill; temperature 40.4 degrees. On the 13th injections of 
septicemicea were begun. On the 15th and 16th the chills 
were repeated (40-—41.8 degrees. Her temperature remained 
high. Examination on the 16th showed that the para- 
metrial infiltration had disappeared but there were throm- 
bosed veins on both sides. Her general condition contra- 
indicated any radical operation. On the roth a fixation ab- 
scess was produced. The septicamicea was continued. On 
the 21st the signs of thrombophlebitis were even more 
evident; the fixation abscess was positive. Neosalvarsan 
was begun intravenously. There was oedema of the right 
arm. On the 22d improvement began and was only in- 
terrupted on the 30th by a rise of temperature to 39 de- 
grees. The intravenous injection of salvarsan was continued. 
On the 26th the thrombosis on the left side had disappeared 
but that on the right continued. She was discharged on 
February 8, and no further news has been received of her. 


On principle, in view of the great gravity of the 
thrombophlebitic forms of puerperal infection- 
perhaps less, however, than is classically believed 

there is a tolerably general consensus of opinion 
that ligation, and exceptionally and with great 
caution, excision, of the thrombosed veins is per- 
missible. As it is only in serious cases that the 
problem of operation arises and as the mortality 
in these cases is more than 85 per cent and in some 
hospitals as high as 100 per cent, any treatment 
capable of lowering this appalling figure is worth 
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trying. Surgical operation gives an average of 35 
per cent recoveries. I myself have ligated the 
veins in 3 cases; the first patient recovered, the 
second died the night of the operation with symp- 
toms of pulmonary embolism (autopsy was re- 
fused), and in the third the disease continued to 
progress and autopsy showed subacute adhesive 
purulent peritonitis; my percentage (33 per cent) 
is about the same as the average. 

The technique, which is very well known, is not 
difficult. But doubt and discussion arises when it 
comes to determining the best time to operate. 
Tuffier thinks he has settled the question very 
cleverly with a phrase: “To operate very early 
is a crime and to operate very late is useless.” 
Trendelenburg recommends operating immediate- 
ly after the first chill; Bondy, Schottmueller and 
Beuttner after three chills and the demonstration 
of streptococci in the blood. Williams and Bar- 
deleben wait for the appearance of palpable veins. 
Miller, in 103 cases in which the time of operation 
was given, found the following: 


Operation Cures Per Cent Deaths Per Cent 
First week 9 69.3 4 30.7 
Second week 12 44.4 15 55.6 
Third week 10 50 10 50 
Fourth week 8 40 12 60 
Fifth week 8 74.5 3 25.5 
Sixth week 3 42.9 4 57.1 
Seventh week 2 40 C 60 


Bumm is opposed to operation during the acute 
stage of the disease which he gives as from the 
tenth to the fifteenth day, because he thinks that 
the friability of the clot renders the operation dan- 
gerous or useless, and he also thinks that it is use- 
less to operate when there are other lesions. These 
reasons of Bumm’s lead to me take up the question 
of when operation ought not to be performed. In 
my work in 1917 I gave two important contra- 
indications: (1) when there is persistent bactere- 
mia and confirmed septicopyemia; (2) when there 
are predominant uterine and juxta-uterine lesions. 
To which I would add (3), when the general con- 
dition of the patient and rapid ‘progress of the 
symptoms (chills, hyperthermia or coldness, ic- 
terus) show that it is a rapidly fatal form of the 
disease and (4) in ascending forms of thrombo- 
phlebitis. 

Vanvert and Paucot, in their memoir in 1912, 
say that in early forms and forms with multiple 
metastases it is “at least useless to operate.” 
Leopold thinks that in the rapid forms it is im- 
possible to operate early enough. As can be seen, 
the contra-indications are definitely enough es- 
tablished to leave no doubt. To return to the most 
interesting point: Sanes, of Pittsburgh, in 1913, 


said that in his opinion the operation was indicated 
(1) when thrombophlebitis was diagnosed before 
chills began; (2) in chronic forms when there are 
no complications and the general condition is 
good before the chills; (3) as a last resort in acute 
cases with rapid progress; (4) in acute cases with 
palpable veins and good general condition, even 
after several chills if the case is apparently grow- 
ing worse; (5) in acute cases without palpable 
veins but with the clinical signs of thrombophle- 
bitis. 

Vanvert and Paucot, in their memoir in 1912, 
say: “The course and duration alone give insuf- 
ficient information. Operation is indicted when, 
in the course of a chronic thrombophlebitis, after 
a remission there are renewed symptoms—fever, 
chills, and signs of embolism.” But they add: 
Under these circumstances successful operations 
have been performed, but it must be admitted 
that similar cases may recover without surgical 
operation.” This shows the variations in the most 
authoritative opinion up to the present time. 


FACTORS INFLUENCING TIME OF OPERATION 


Let us see if it is possible to draw any more 
definite conclusions from the facts observed, and 
for this purpose let us study separately the ele- 
ments which these authors have made use of in 
determining the time for operation. 

Etiological data. It is evident that labors that 
are difficult, prolonged, the patient being septic 
before delivery, labors that are accompanied by 
traumatizing or atypical manipulations, labors 
that have been preceded or accompanied by hem- 
orrhage, labors in women who live in poor social 
and hygienic conditions or who are toxemic, and 
induced abortions favor infection and so make a 
localization of it in the veins possible. But how 
many exceptions there are to the rule, how many 
infractions of the laws of correct technique and 
strict asepsis without such results! Nothing in 
the etiology therefore would tend to lead us to 
operate. 

Bacteriology of the infections. It is well known 
that the bacteriological findings give little help in 
determining treatment. In view of the frequency 
of recovery when streptococci are very evidently 
present and even when blood culture has been 
temporarily positive, it is not possible to base 
an indication for operation on the positive finding 
of these bacteria. And the finding of a hemolytic 
power in certain types of streptococci prevents 
action as the patients infected with these strains 
only rarely escape death and some of them die so 
quickly (3 to 4 days) that it is not even possible 
to make an exact diagnosis. 
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Chills. It is surprising to see some eminent 
clinicians base indications for operation on an 
arithmetical formula. It is impossible to base a 
decision either on the number or duration of the 
chills or the figure to which the thermometer 
rises. The first of our two patients had 8 chills 
and the second 3. The temperature went to 41 
degrees in the first case and the pulse to 180 and 
in the second to 41.8 degrees and we have seen 
patients recover after 10, 15, and 20 chills and 
temperature over 39 degrees for days. 

Embolism. Visceral embolism, particularly pul- 
monary, has been regarded for many years as 
an index of a thrombophlebitic process. Our first 
patient had a subpleural embolism and among 
the many cases observed in our service this acci- 
dent has generally coincided with thrombosis of 
the veins of the lower limbs or preceded it a little. 
At this moment we have in the hospital a woman 
with a serious infection, with bilateral phleg- 
masia alba dolens, periphlebitic abscesses and pre- 
sumably a pelvic thrombophlebitis of which we 
cannot be certain, because we have not dared 
move her to examine her pelvis; she has had an 
extremely grave infection with blood culture 
positive for streptococci several times and yet she 
seems to be overcoming the infection (her blood 
culture is now negative) after having been treated 
with large doses of autovaccines and antistrepto- 
coccic serum. ‘This patient very probably had a 
pulmonary embolism which did not make any 
fundamental change in her condition. 

General condition. In pelvic thrombophlebitis 
the general condition may remain good for a long 
time, contrasting with the repeated chills and the 
high temperature. This paradoxical euphoria of 
these women who are irrevocably condemned is 
very tragic. And this persistence of a relative 
organic equilibrium is the reason for many opera- 
tions, since it is in cases of this kind that the ob- 
stetrician, powerless in his treatment, risks opera- 
tion. But the boundary line between the condition 
of resistance and that which precedes final defeat 
is so indefinite that it is not possible to determine 
the really favorable moment for operation. In 
our two patients the general condition was 
serious for several days just at the time when an 
operation would have been most useful; but this 
did not prevent their recovering. We have seen 
patients in this serious condition recover and 
others die. The reason for this victory over the 
infection is not known, for in view of the incon- 
stancy of the results of all treatments (serums, 
vaccines, salvarsan, urotropin, hemoclastic crisis, 
etc.) and the even more frequent failures of all of 


them, no positive value can for the present be 
imputed to any of them. 

Results of fixation abscess. 1 will not enter into 
the debate that has been begun in France in re- 
gard to the value of fixation abscess. I will not go 
so far as to say that it cures infection but I think 
there is no question as to its value as a sign in 
prognosis. It is the current opinion in our service 
that when the abscess is frankly positive the 
patient will not die. Therefore, this is a factor 
which favors operation. But then have we not 
seen many patients recover spontaneously when 
the abscess was positive? 

Exact diagnosis of the lesion. While it is true 
that a direct diagnosis of the vein lesion can often 
be made, the probable diagnosis of thrombophle- 
bitis is often made from the clinical course, from 
the great oscillations in the fever curve and from 
the chills. 

Our two patients prove that cure is possible even 
with very evident clinical signs. It must not be 
forgotten that sometimes thrombosed veins can be 
palpated in cases in which the clinical course does 
not show the typical fever curve. It is very pos- 
sible that these cases are ones of aseptic puerperal 
thrombosis and their presence, as is shown by the 
course, has no pathological significance. 

Value of the factors in deciding on operation. 
The picture drawn by Miller is not very convinc- 
ing. Operations in the first week give 69.3 per 
cent recoveries, those in the fifth 74.5 per cent, 
and in the other weeks the percentage varies from 
40 to 50 per cent. How many surgeons would dare 
to operate in the first week when the symptoms 
are barely beginning if they were accustomed, as 
we are, to seeing them change for the better spon- 
taneously in the course of the second? And does 
not the high percentage of recoveries in the fifth 
week coincide with the time when the organism 
itself is gaining the victory? 

As can be seen, the balance reached is not 
very instructive. Though convinced of the useful- 
ness of ligation of the veins in serious cases in 
spite of the objections and restrictions imposed 
on it by many experts, I do not feel justified at 
present in establishing formal rules for deciding on 
the time for operation. It is not pleasant to confess 
it but in my judgment, what Vanvert and Paucot 
said before the Obstetrical Society of France is 
true now as it was in 1912: “It is impossible to 
give exact indications for surgical operation; 
both operation and abstention are justifiable. 
The surrounding conditions and the temperament 
of the surgeon will be of great importance in mak- 
ing the decision.” 
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REDUCING POSTOPERATIVE 
PULMONARY EMBOLISM 


ANIFOLD physiological changes fol- 
low surgical operation. The tend- 
ency toward a decrease in the rate 

of blood flow following operation was de- 
scribed as early as 1846 by Virchow. To over- 
come this tendency postoperative exercises 
have been suggested by Wilson and Pool, 
and early movement of the patient in bed has 
been recommended by Coffey. Unfortunately 
neither procedure has been carried out suf- 
ficiently to determine its effect. Both active 
and passive movements of the extremities 
should tend to increase the rate of blood flow 
in the largest branches of the inferior vena 
In a series of studies by Walters, 
Hendricks, and Greene on blood pressure and 
chemical changes in the blood of 25 patients 
it was shown that while they were resting in 
bed after operation there was an average 
daily drop in systolic and diastolic blood 
pressure of 4 millimeters of mercury, with an 
average total drop of 30 millimeters. A 


Cava. 


noticeable increase in the fibrinogen of the 
blood and in most instances an increase in 
leucocytes were the outstanding blood changes. 


Extending this idea further, it would seem 
that depression of the rate of metabolism 
during this period of enforced rest in bed is of 
prime importance and that, as a result of it, 
not only the circulation of blood but the 
function of all the organs of the body becomes 
sluggish. Furthermore, it is a reasonable 
hypothesis that during the period of intestinal 
quiet which invariably follows abdominal 
operations, the flow of blood in the branches 
of the mesenteric arteries and veins is dimin- 
ished because of the loss of the pumping effect 
of peristalsis, that this produces stagnation in 
the portal system, and that although the liver 
acts as an intermediary organ between it and 
the general circulation, a corresponding effect 
may be produced on vascular flow in general. 
A sudden increase in intra-abdominal pres- 
sure, such as that caused by a sneeze or a 
cough, is so painful that the patient takes 
every precaution to prevent its recurrence, 
and, although he may not be aware of it, the 
depth of breathing is restricted so that it 
becomes thoracic in type with consequent 
diminution in diaphragmatic excursion, and 
the effect of the to-and-fro normal respiratory 
movement on the viscera and the blood vessels 
is decreased. 

In order to combat the depression of metab- 
olism, the decrease in blood pressure and the 
slowing of circulation, tablets of desiccated 
thyroid in 2-grain doses, administered 3 times 
daily, has been used in a series of personal 
cases in which operation was performed 
during the last 2!4 years. It is given as soon 
after operation as the gastro-intestinal tract 
tolerates fluids and medicine without dif- 
ficulty, usually the third or fourth day, and is 
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continued until the patient is out of bed. 
If elevation of pulse rate and temperature 
occur to too marked a degree it is discon- 
tinued. Inasmuch as this denotes an in- 
creasing rate of metabolism, which is the 
primary object of the treatment, it cannot be 
considered a deleterious effect. No other un- 
toward effects have been noted. In addition, 
patients have been urged to move in bed, 
especially to turn from side to side. The 
group to date comprises over 2,000 personal 
cases in which major operations were per- 
formed. No patient died from pulmonary 
embolism. In the cases of 2 seriously ill 
patients, both more than 70 years old, with 
marked cardiovascular renal disease, who died 
from other causes, pulmonary embolism was a 
coincidental and unexpected finding at ne- 
cropsy. It would seem that these 2 cases are 
examples of that small proportion in which, 
in the presence of marked cardiovascular 
disease in elderly patients, embolism may 
occur as a terminal event similar to broncho- 
pneumonia. ‘The method herein described 
would seem to have its greatest field of ap- 
plication in the cases in which, there being no 
gross cardiovascular disease, fatal pulmonary 
embolism is such a catastrophe. 

Further clinical support of the value of 
increased metabolism in the prevention of 
thrombosis and embolism is lent by Plum- 
mer’s observation that in cases of severe 
cardiac decompensation coincident to hyper- 
functioning thyroids, thrombosis and em- 
bolism practically never occur. Experimental 
evidence in support of the hypothesis is seen 
in the recent work of Shionoya and Rowntree 
with the use of the extracorporeal vascular 
loop in vivo. In studying the circulation in 
rabbits they noted that thrombosis in the loop 
occurred normally in from 4 to 1o minutes. 
When 1 milligram of thyroxin was adminis- 
tered daily for 3 days to each rabbit, throm- 


~ 
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bosis in the loop did not occur for 25 to 30 
minutes; the change was sustained for 3 days. 

Undoubtedly there are factors other than 
slowing of the rate of metabolism, lowering 
of blood pressure, and possible retardation of 
the circulation that are responsible for the 
formation of thrombi and emboli, else the 
incidence of postoperative embolism would be 
much higher. It seems reasonable, however, 
that they set the stage, and whether infection, 
as may be inferred from Rosenow’s isolation 
of streptococci from emboli at necropsy, or 
changes in blood fibrin, or unknown changes 
in the blood or tissue fluids, are the factors, is 
as yet undetermined. However, lowering of 
blood pressure, depression of metabolism, and 
possibly slowing of the circulation as a result 
of prolonged rest in bed with great diminution 
of peristalsis and the restricted excursion of 
the diaphragm following operation play an 
important part in either the predisposition to, 
or the causation of, postoperative thrombosis 
and embolism. Attempts have been made to 
overcome these changes by increasing the 
metabolic rate, using tablets of dessicated 


thyroid gland. WattrMan Watters, M.D. 


URETERAL STRICTURE 


AEW subjects have attracted more at- 
tention during the past few years than 
that of ureteral stricture. 

Hunner and his supporters maintain that 
ureteral strictures are constantly overlooked 
and that the condition is an exceedingly com- 
mon one. They are finding them at all ages 
and in both sexes, on both sides and at many 
different levels in the same ureter. Their rec 
ognition according to this school, if one is 
permitted to employ such 4 term, explains 
many symptoms which have been erroneously 
attributed to other lesions. 

The examination consists essentially in the 
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ureteral bougies or catheters 


equipped with bulbs of varying calibre. Upon 


passage of 


withdrawal of the bulb one encounters a re- 
sistance or “hang” at each point of constric- 
tion. Even the transitory dilatation incident 
to the passage of such bulbous bougies suffices 
to dilate the strictures and is followed by 
complete cessation of symptoms. Hunner, 
whose practice is chiefly confined to women, 
employs the Kelly type of cystoscope and 
after introduction of the catheter into the 
ureter removes the cystoscope and depends 
on observation of the length of catheter which 
has been withdrawn to determine the level or 
levels of narrowing. In the male, the bladder 
is filled with water instead of air so that the 
level of narrowing can be observed visually. 
The degree of stricture is of course measured 
by the use of bulbs of varying calibre. In 
many instances these findings are confirmed 
by ureterograms. Many are so examined with- 
out the complete withdrawal of the catheter. 

The opponents base their argument first 
upon the fact that such narrowings are rarely 
found at autopsy. Second, they claim that ex- 
cept when the examination is made under the 
control of the eye with the ureteral orifice in 
view, it is very unreliable. Because there are so 
many normal points of narrowing, especially in 
the pelvic portion and at the vesical orifice itself, 
one can be easily deceived as to the so-called 
“hang.” Third, they say that unless uretero- 
grams are made with the catheter completely 
withdrawn, areas of apparent narrowing are 
of no significance. Fourth, the 
symptoms cannot be explained by such a 
transitory dilatation and is in all probability 
due to the influence of the various antisep- 
tics which are instilled following the passage 
of the bulbous bougies. Finally, they believe 
that a study of the ureter should be made 
during life in a relatively large number of 
cases (of all ages and both sexes) in which 


relief of 
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no genito-urinary lesions appear. They feel 
certain that the same ‘‘ hang” and narrowings 
will be obtained in the ureterograms at many 
places, which now are interpreted by Hunner 
and his followers as strictured areas. 

Having heard both sides, let us sum up the 
evidence. Hunner deserves great credit for 
his pioneer work and courageous defense 
of his conception of the subject. Autopsy 
reports are accumulating to support his 
theory. 
the patients have been helped because of 


In many hitherto undiagnosed cases 


our more exact methods in which the bulb- 
the ureterogram 


On the other 


ous ureteral bougie and 
have played the leading part. 
hand the point made by Hunner’s oppo- 
nents that his own methods of examination are 
likely to lead one astray in the climination 
of normal points of narrowing in the ureter 
and especially at the ureteral orifice, is not 
without justification. ‘The same is true of their 
contention that such transitory dilatations 
can hardly contribute much to the absorption 
of cicatricial tissue at the point of stricture. 
If ureterograms are made repeatedly (on both 
sides either simultaneously or at different sit- 
tings) and one can eliminate ureteral spasm 
and normal points of narrowing and yet the 
ureterogram continues to show a_ sudden 
definite constriction with marked dilatation 
above, no fair minded individual can deny the 
existence of a stricture. If, furthermore, the 
examination of this area with bulbous bougies 
is constantly controlled visually with the ure- 
teral orifice in view and the distance at which 
the obstruction was met observed by markings 
on the catheters, the objections of the oppo- 
nents can no longer be considered valid. 

One must grant that ureteral strictures are 
a clinicalas well as pathological entity, but the 
interests of surgical progress demand that 
rigid tests should be applied in their diagnosis. 

DANIEL N. EISENDRATH, A.B, M.D. 





fee] 
1gs 
ny 
ner 


re 


1€ 




















MEMOIRS 


JOHN GOODRICH CLARK 


1867-1927 


OHN GOODRICH CLARK was born in Wayne County, Indiana, June 4, 
1867, the son of Nannie and Thomas E. Clark. 

Hecame from Quaker stock and was educated in public schools until 14 years 
of age and then entered the preparatory department of Earlham College, Rich- 
mond, Indiana, where he remained 2 years. He matriculated in the Ohio Western 
University and became a member of the Beta Theta Pi Fraternity. At the com- 
pletion of his sophomore year, he joined a U. S. civil engineering party detailed 
for the survey of the Nez Perce Indian Reservation in Northern Idaho. He later 
joined a party occupied in the survey of the Utah and Northern Railroad, holding 
the position of topographer and subsequently that of levelman. At the completion 
of this survey, he entered the school of medicine at the University of Pennsylvania 
and was graduated in the honor list in 1891. 

Dr. Clark served as resident in the St. Agnes and Children’s Hospitals of 
Philadelphia and in the surgical wards of the Bellevue Hospital, New York, and 
then entered the gynecological department of the Johns Hopkins Hospital, under 
the directorship of Dr. Howard A. Kelly. He served first as anesthetist, next as 
assistant resident physician, and completed his service as resident gynecologist 
in the Johns Hopkins Hospital, after which he received the appointment of 
associate in gynecology in the Johns Hopkins University. 

In 1898, Dr. Clark entered the anatomical laboratory of the University of 
Leipzig as a special student and began research work under Professors His and 
Spalteholz on the life history of the corpus luteum and at the completion of this 
investigation, he went to Prague and published two additional papers upon 
research from Prof. Chiari’s pathological laboratory. Upon his return to the 
United States in 1900, he was elected professor of gynecology in the University of 
Pennsylvania and gynecologist in chief to the University Hospital. He sub- 
sequently became consultant gynecologist to the Woman’s College, Bryn Mawr, 
Germantown, Chestnut Hill, and other hospitals. 

As a surgeon, Dr. Clark had few equals, his delicacy of touch, knowledge of 
anatomy, and dexterity, were unsurpassed. His diagnostic ability was almost 
uncanny and this, backed by his large experience and personal charm, account 
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largely for his great success in practice. An outstanding feature in his work was 
his personal interest in his patients. The real welfare of each person coming under 
his care invariably took precedence of everything else. No patient, however 
poor, but upon whom he would willingly expend as much time and effort as upon 
the most important. This attitude doubtless accounted for the universal re- 
spect and love borne him by his patieats. 

Dr. Clark was not only a great surgeon but also a scientist in the best sense 
of this much abused term, and nothing interested him more than sound research 
work. He was a man of fertile imagination and could always suggest practical 
methods of attacking a difficult problem. His reasoning was sound and hisde- 
ductions singularly free from error. He contributed largely to the literature of 
his specialty and was one of the first to advocate a radical operation for cancer of 
the cervix. In developing this operation, he was influenced by the improved 
results which had been secured by the Halsted operation for cancer of the breast. 
Despite the many calls upon his time incident to his teaching and large private 
practice, he averaged two major papers a year for the last two decades. Although 
frequently urged to do so, he steadfastly refused to write a textbook, not so much 
because of the drudgery entailed as that the work necessarily was largely a 
repetition of what had previously been written and also due to the fact that he 
felt that there were already so many excellent books available. In rgo9, he edited 
the American edition of Winter and Ruge’s Gynecological Diagnosis and later 
consented to collaborate with the writer in the monograph on Radium in Gyne- 
cology. He was one of the pioneers in the employment of radium for gynecological 
lesions and was an accepted authority upon this subject. 

Dr. Clark was a teacher of unsurpassed ability and possessed the happy 
faculty of imparting knowledge easily and in an unforgettable manner. His 
mind was a storehouse not only of scientific facts but of epigrams and anecdotes 
which were always appropriate and enabled him to emphasize the points which 
he wished to stress. As a result, his teaching was always interesting and never 
dragged. He was not a believer in the ordinary didactic lecture. He was one of 
the first, if not the first, to utilize plastine or artist’s clay for demonstrating 
operative technique and as a modeler and blackboard artist he had few equals. 

During the World War, Dr. Clark was a member of the National Defense 
Council to which he gave unreservedly his time and energy. He was a member of 
numerous medical societies and a past president of the American Gynecological 
Society, American Gynecological Club, and American College of Surgeons, of 
which organization he was one of the founders and a member of the Board of 
Regents since 1924. For years he served upon the editorial staff of its official 

* journal. 

To his assistants, Dr. Clark was the ideal Chief, generous, kindly, helpful, and 

stimulating. His advice was invariably excellent and was always at the disposal 
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of his associates. He was a believer in the value of travel and had visited 
practically all the important gynecological and surgical clinics of the world. In 
1921, he visited China as a member of the distinguished Rockefeller Commission 
for the opening and the dedicating of the Union Medical College of Peking. 

He was endowed with an extremely retentive memory and rarely forgot a 
face, a name, or a fact. He wasastudent of American history and had intended 
writing a book dealing with certain phases of pioneer days. Beyond reading and 
history, his chief recreation was golf, of which he was extremely fond. By his 
death the world has lost a surgeon, teacher, and scientist of unsurpassed ability, 
and those who were privileged to have been his intimates have lost an un- 
replaceable friend. Cuaries C. Norris 
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By ALFRED BROWN, M.D., F.A.C.S., OMAHA 


THE TWELVE BOOKS OF MEDICINE. ALEXAN- 
DER OF TRALLES 

VFYNUHE founding of the Eastern Capital of the 
| Roman Empire at Byzantium marked the be- 
ginning of the shift of the center of world 
activity from Italy and Greece to Asia Minor. A 
few centuries later the fall of Rome plunged the 
world into the so-called Middle or Dark Ages during 
which world domination shifted from Christian 
Europe to Mohammedan Orient. At the beginning 
of the period, Asia Minor still held what little was 
left of Grecian art and culture and much of the 
world’s wealth. Of the countries of Asia Minor, 
Lydia was probably the richest and brings to mind 
at once its King, Croesus, reputed to be the richest 
man in the world. It was in this country, at Tralles, 
that Alexander was born toward the close of the sixth 
century. He was reputed to be the son of a physi- 
cian, Stephen of Edessa, who served for a time at 
the court at Byzantium. He learned medicine from 
his father and from a tutor and patron, the father 
of Cosmas, possibly related to Cosmas Indico- 
pleustus to whom we owe so much for his history of 
the Indian Syrian Christians of the Nestorian type 
who were driven out ot Asia Minor. He was not 
satisfied to remain in Lydia but, after receiving as 
much as he could from his father and tutor, began 
to travel; going to Spain, Gaul, Africa, and Italy, 
possibly as a military surgeon. He gained a great 
reputation as a physician and teacher, finally being 
offered a position of importance at Rome which he 
accepted and there spent the remainder of his life. 
Alexander’s principal work, the twelve books of 
medicine, which was to hand down the traditions 
of Hippocrates and Galen to future generations 
through the intermediation of the Arabians, was 
written originally in Greek, even though the author 
was living in Rome. It was soon translated into 
Latin and Arabic and became an authoritative work. 
It was first printed in 1504 and subsequently often 
reprinted both in Greek and Latin. One of the best 
translations is supposed to be that of Guinter of 
Andernach, a famous medical linguist of the six- 
teenth century. It was printed at Venice by Jerome 
Scotus and appeared in 1555 (see illustration). The 
volume also contains a translation of Rhazes’ work 
on ‘The Pestilence.”’ The two works are said to be 
“now for the first time most accurately translated 
from the Greek and restored and corrected in many 
places by John Guinter of Andernach.” The book 


is an example of the period when the medical 
renaissance was under way, and was published, as 
were so many of the works of the ancient authors, 
in an attempt to stay the rise of the then modern 
medical authors and keep medical thought and 
teaching subservient to the dicta of the ancients. 
It was published apparently as a textbook to be 
used by the students in the universities, and as 
the language of medicine was Latin it was printed 
in that tongue. The original, which Guinter says he 
followed closely, after he had decided what the 
original was, lent itself excellently to this use, for the 
work is above everything else didactic in its make- 
up. It seems to bear witness to the fact that 
Alexander was a teacher, for no one but a teacher 
could have or would have arranged the material in 
such form as it appears here. He covers the diseases 
of the body from head to heels, taking them up in 
short paragraphs, giving most lucid descriptions, 
and stating his points clearly and concisely. The 
first book begins with Alopecia and the last ends 
with a discussion of intestinal, hepatic and pulmo- 
nary fevers taken from the work of Aetius of Amida. 
Alexander seems to have been well acquainted with 
the literature of his predecessors, though he does not 
follow them blindly as did most of the men of his 
time. There is practically no operative surgery in 
the book and the treatment for most of the surgical 
diseases noted is medical, of course considering blood 
letting, which he advises frequently, as medical 
treatment. The book, however, gives a good idea 
of the amount of surgical diagnosis known in the 
sixth century. The author distinguishes between 
inflammation of the lung and that of the pleura 
and states that if pus is free in the chest it can some- 
times be heard to splash when the patient is moved 
suddenly. In his discussion of stones in the urinary 
tract he is rather disappointing, as he does not 
mention operative treatment, though he differen- 
tiates between stone in the kidney and stone in the 
bladder. In another chapter he also draws a dis- 
tinction between obstruction of the bowel due to 
mechanical means and that due to inflammation. 
Correctly he advises against the use of cathartics in 
the latter. 

After looking over the work, one almost comes to 
the conclusion that the book was written primarily 
as a textbook for a course in diagnosis and that the 
therapeutic side was purposely restricted to medical 
measures. 
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REVIEWS OF NEW BOOKS IN SURGERY 


REVIEWS OF 


ORTER’S Elements of Hygiene and Public 
Health' is a typical health officer’s desk manual 
of the British rather than the American type. 
It is meaty, accurate, and detailed. It bustles with 
facts and experiences set down just as they are, 
arranged in a systematic, orderly, and orthodox way. 

As is the custom with British books considerable 
space is given to sanitation. That part of the text 
dealing with environment and methods for modify- 
ing it is greater than a similar part in books produced 
in the United States. 

There is a chapter on English laws and ordinances 
which makes it valuable where these laws apply, but 
does not help elsewhere. But at its worst, this means 
nothing more than a waste of space to the American 
reader who will find this book a good one to have 
right before him where he can reach for it early and 
often. W. A. Evans. 


[N writing his book on the conquest of disease?, Dr. 
Rice had in mind the large clientele of lay and 
semiprofessional readers who seek to have intelligent 
opinions on health matters. It is for them he writes. 
What he has written states the facts as they are. 
The facts are correctly given and they are up to date. 
Those opinions which experience has not sustained 
he prunes out and replaces with new stuff. He knows 
the art of presentation and makes use of it. The work 
is limited to preventive medicine. 

There is a short chapter on sanitation and one on 
administration. All the remainder deals with small- 
pox, measles, scarlet fever, and the others of the list 
of communicable diseases. These diseases are of 
great public interest, principally because they are 
communicable. W. A. Evans. 


R. WRIGHT’S Applied Physiology® bridges 
the gap between physiology as it must be 
taught to medical students, and clinical medicine. 
It will satisfy to a great extent the desire of the 
medical student and clinician for pragmatic physiol- 
ogy. The book is simply and clearly written, and 
will be of special interest and value to the practi- 
tioner who feels that he has forgotten his physiology. 
The disturbed functions commonly observed in dis- 
ease are emphasized. Up to date and current views 
are presented in most of the author’s discussions. 
The subject matter of the book deals more with the 
medical than the surgical aspect of the practical 
bearing of physiology. Much detail and the applied 
physiology of the specialties, such as eye, ear, etc., 
have wisely been omitted. The sections on the 
! ELEMENTS OF HyGIENE AND Pustic Heattu; An Introduction to 
Preventive Medicine for Students and Practitioners of Medicine. By 
Charles Porter, M.D., B.Sc., M.R.C.P. (Edin.). 2d ed. New York: 

Humphrey Milford, Oxford University Press, 1926. 
2 Tue Conouest or Disease. By Thurman B. Rice, A.M., M.D. 

New York: The MacMillan Company, 1927. 

3 APPLIED PuysioLocy. By comeme ae M.D., M.R.C.P. Intro- 


duction by Swale Vincent, M.D., LL. D.Sc., F.R.S. (Ed. and Can- 
ada). New York: Oxford University Press, 1926. 
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nervous system, circulation, and respiration are ex- 
cellent and adequately dealt with, although other 
sections are somewhat too brief to be complete. 
However, any deficiency in this respect has been 
cared for by the inclusion of general references, 
which the reader may consult for more complete and 
detailed information. It is a worth while book for 
the library of every student, teacher, and practi- 
tioner of medicine. A. C. ivy. 


HE textbook of exodontia by Winter,’ with 329 

excellent illustrations, will appeal to the student 
as a helpful guide, because it is clearly and concisely 
written, and contains little extraneous matter. It 
outlines the mechanical principles involved in the 
extraction of teeth in a manner which may be readily 
grasped and applied. 

The chapter on general anwsthesia by James 
Taylor Gwathmey, M.D., is all that could be desired 
in any book not devoted more or less exclusively to 
anesthesia. The chapters on local anesthesia are 
well written and the technique is sufficiently explicit 
to enable one to perform painlessly the operations 
which are described in the chapters which follow. 

The illustrations are good and demonstrate the 
application of suitable instruments in a logical way. 

H. A. Ports. 


A® exposition of a method of treatment of ar- 
thritis by vaccines has been written by H. War- 
ren Crowe.’ It represents solely the opinions and 
methods of the author. His work in this field dates 
from 1912 or before and apparently has been at- 
tended by considerable success. It therefore, even 
more than if it were the expression of recent work, 
deserves to be subjected to careful analysis. This is 
true since the powerful and magnetic clinician with 
a “cure” which he is directing may achieve results 
by the psychological force of his regime and his per- 
sonality, whereas the other results are more definitely 
due to the curative agents alone. This is a stimu- 
lating book and it seems certain that vaccine treat 
ment when finally understood may be of great value 
in arthritis. The theories of the writer are suggestive. 
Nevertheless it is difficult to reconcile these state- 
ments: On page 43~—‘‘uncomplicated rheumatoid 
arthritis, if properly treated, can always be cured” 
(italics by Dr. Crowe); and on page 129, “of 45 
cases of severe rheumatoid arthritis, there were good 
results of this treatment in only 55 per cent of 
cases.” ss 

The book contains a description of the course of 
vaccine treatments, a discussion of the orthopedics 
of chronic arthritis, and a discussion of results. 
There are many illustrative cases. The only serious 
Exopontia, Orat SURGERY, AND 
St. Louis: C. V. Mosby Co., 1927. 


ARTHRITIS AND RueuMatism. By 
Oxon.), M.R.C.S., L.R.C.P. New 
1926 


*A TextTBooK OF EXODONTIA 
An #sTHesia. By Leo Winter, D.D.S 
> THe TREATMENT OF CHRONK 
H. Warren Crowe, D.M., B.Ch 
York: Oxford University Press, 
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criticism to be offered is against the too enthusiastic 
exhortation of the author to do just as he has done. 
The book would carry a greater appeal if it pre- 
sented a dispassionate analysis of his work. 

PAUL STARR. 


“HIE manual of medicine by Woodwark! is a 

solid compend covering internal medicine, in- 
cluding a consideration of diseases of the nervous 
system and insanity. It is concise but complete, 
up to date, and correct. PAUL STARR. 


HE Year Book? volume for 1926 covers, as it 

has done in the past, the year’s progress in 
internal medicine. A few leading contributions from 
each of the fields of internal medicine are discussed. 
The material presented is stimulating and informa- 
tive. PAUL STARR. 


GROUP of interesting addresses,* covering an 
4% experience of many years in the field of nurs 
ing education is presented by Miss Nutting, for 
many years head of the School of Nursing at Johns 
Hopkins Hospital, and now a professor of nursing 
and health at Columbia University. The book is 
particularly significant because of the high character 
of the author. The subject matter deals with the 
problems that arise in the growth and development 
of schools of nursing. She finds that these difficulties 
are due to economic pressure and traditional beliefs 
and the inevitable result of a singular relationship 
between the average hospital and its school. Provi- 
sion of adequate funds for the proper maintenance of 
schools of nursing js proposed as a remedy. 

SeENA H. Branpt, R.N, 


[' is always a pleasure to read the classic of Ap- 
plied Anatomy by Treves.4 Written by a sur- 
geon some forty years ago it has been preserved and 
revised through eight editions, always clinging close 
to the original. It is a monument to its first author 
and such the new editor has kept it, changing it only 
where newer ideas and knowledge have necessitated. 
Anatomically correct and surprisingly inclusive of 
details it is at once a text of surgical anatomy and a 
handbook of established surgical practice. It uses 
the new terminology but does not forget the names 
of those who have developed this science, and its 
pages are liberally strewn with references to the old 
authors. It is an invaluable aid to the student in his 
study of anatomy and surgery, to the teacher who 
wishes to make his subject more practical, and to the 


1 MANUAL OF Menpicine. By A. S. Woodwark, C.M.G., C.B.E., M.D., 
F.R.C.P. 3rd ed. New York: Oxford University Press, 1927. 

. THE PracricaL MEDICINE SERIES comprising eight volumes on the 
year’s progress in medicine and surgery; under the general editorial 
charge of Charles L. Mix, A.M., M.D. Series 1926. Chicago: The Year 
Book Publishers, 1926. 

3A Sounp Economic Basis ror SCHOOLS OF NURSING ANO “ HER 
Appresses. By Mary Adelaide Nutting, R.N., M.A. New York: G. P. 
Putnam’s Sons, 1926. 

4 SuRGICAL APPLIED ANATOMY. By Sir Frederick Treves, Bart. 8th 7 ’ 
rev. by C. C. Choyce, C.M.G., C.B.E., B.Sc., M.D. (Edin. Paw. 
(Eng.). Philadelphia and New York: Lea and Febiger, 1927. 


surgeon who wants to revise his knowledge of rela- 
tionships and the rationale of operative procedures. 
MIcHAEL L. Mason. 


HE first edition of Rollier’s® book on helio- 

therapy appeared in 1923 under the same title. 
The second edition, the present volume, has been 
admirably translated by G. de Swietockowski, and 
contains little that is new, but represents a rehan- 
dling of the whole subject, putting it in better and 
more acceptable shape, and adding to it many con- 
vincing illustrations. 

Gauvain says in his foreword to this volume that 
in all ages there have been sun worshipers. To 
Rollier goes the credit, not only for having earned 
our lasting gratitude by laying the sure foundations 
for heliotherapy, but also that of establishing a 
present day cult of sun worship. To stand with 
Rollier on a sun porch, looking down upon the dis- 
tant beautiful Rhone valley surrounded by silent 
snow clad peaks which are seemingly near enough 
almost to touch, and to hear him dramatically 
attribute to the bright sunlight the healing process 
that is going on everywhere about, gives one an 
inkling of why sun worship has persisted throughout 
the ages, and why Rollier himself is a sun worshiper 
of no mean quality. 

In theory and in practice Rollier is an ardent advo- 
cate of heliotherapy. His clinic at Leysin is crowded 
with patients who have the lesions of surgical tuber- 
culosis. He is an enthusiast, a propagandist, and a 
true believer in his cause,—the cause of heliotherapy. 

Rollier has come to believe that the effect of sun- 
light is to guarantee better nutrition, and to main- 
tain a healthy condition in the muscles, and to 
assure the recovery of movement in diseased joints, 
and, beyond this, to produce a psychic influence 
upon the patient which results in healthy cheerful- 
ness. In fact, he says, ‘‘ Being in the sun enables sick 
people to regain their old joy in life, and brings 
about a happy elasticity of spirits; they soon become 
reconciled to their condition, against which they 
used coatinuously to rebel. With the sunshine enter 
the inward satisfaction and peace which are the 
beneficent results of the work cure, and turn the long 
sojourn in the mountains from exile to a profitable 
stay. Sunlight is therefore unmistakably a psycho- 
therapeutic factor of the first order.” 

This book is especially valuable, of course, to 
those who deal with the treatment of surgical tuber 
culosis. The technique of heliotherapy, the dosage of 
light, and the methods of fixation in bed are clearly 
given. This book, however, has a definite value to 
medicine in general, as it points out the great advan- 
tages of sun treatment in various types of diseases. 
It has many points for the medical profession in 
general. One is inclined to discount some of Rollier’s 
enthusiasm, especially as it is shown in his tables of 
statistics. Tuberculosis, it may be said with trutb, 

5 HELIOTHERAPY: WITH SPECIAL CONSIDERATION OF SURGICAL TUBER 


cuLosis. By A. Rollier, M.D. Translated by G. de Swietochowski, 
M.D., M.R.C.S. New York: Oxford University Press, 1927 
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is an extremely chronic type of infection. The fact 
that patients improve tremendously, that they gain 
weight, and that their lesions become quiescent does 
not necessarily mean that they are cured of tuber- 
culosis. NATHANIEL ALLISON. 


BOOK on diseases of the heart' comes to us 

well written, concise and complete, containing 
a wealth of practical information. Obviously based 
upon the author’s own experience and investigative 
work, it contains comparatively few references to the 
literature; this gives it, at times, an air of dogmatism, 
yet the personal note serves to enhance its value. 

The physician who consults his books for helpful 
suggestions in the daily problems of diagnosis and 
treatment will find here the matured conclusions of 
one who writes from his own observations and expe- 
rience. Controversial matter is conspicuous by its 
absence. Withal, the most modern developments in 
cardiology have not been overlooked. Due reference 
is made to the surgical treatment of angina pectoris 
and of mitral disease, and the chapter on electro- 
cardiography is excellent. An interesting feature is 
the author’s careful study of the pulse and his fre- 
quent references to the importance of such study, a 
subject which fails to receive adequate attention in 
these days among American physicians. The chap- 
ters upon “Physical Signs” and ‘Treatment in 
Cardiac Affections” are particularly valuable. 

One statement regarding the etiological relationship 
of auto-intoxication, especially from the teeth, the 
tonsils, and the colon, to subnormal blood pressure, 
repeated in the catalogue of the causes of hyper- 
tension, is open to criticism. Such an etiological 
relationship is not yet proven. Another statement 
that chronic valvular disease, aortic and mitral, may 
be the result of primary chronic endocarditis is not 
in agreement with our accepted opinions. 

In: the short section on the treatment of acute 
endocarditis, reference is made to many drugs and 
therapeutic procedures without the simple statement 
that, thus far, we have no curative remedies for this 
disease. To some readers, the catalogue of these 
supposed remedies is warrant for their use, perhaps 
to the detriment of the patient. But the merits olf 
the book far outweigh the few shortcomings, and the 
reviewer takes pleasure in recommending it to any 
who are interested in the clinical aspects of cardiol- 
ogy. To such, it will afford pleasure and profit. 

James G. CARR. 


N a little monograph,? Cope endeavors to place 
before the inexperienced practitioner those 
points pertaining to the surgical treatment of acute 
intra-abdominal lesions which he believes essential 
' Diseases or THE Heart; Turik DIAGNOSIS, PROGNOSIS, AND 
TREATMENT BY MoperN Meruops. By Frederick W. Price, \i.D., 
F.R.S. (Edin.). New York: Oxford University Press, 1927. 
2 Tae TrReatTMENT OF THE ACUTE ABDOMEN; OPERATIVE AND Post- 
OPERATIVE. By Zachary Cope, B.A., M.D., M.S (Lond.), F.R.C.S. 
(Eng.). New York: Oxford University Press, 1926. 


to success. Emphasis is placed on the fact that expe- 
rience is the great teacher and that the inexperienced 
practitioner should not operate when an expert in 
this branch of work is within reasonable distance. 

This monograph is typical of many English works 
—it is clear and concise and exceedingly well illus- 
trated. For the sake of completion, the author 
should have included the pre-operative treatment of 
the jaundiced patient and the detoxication proced- 
ures in high intestinal obstruction. These two pro- 
cedures will reduce the mortality rate in such cases 
approximately 50 per cent. Incidentzlly he omits 
mentioning gastric lavage before operation in intes- 
tinal obstruction. The omission of this simple pro- 
cedure greatly raises the hazards of the operation. 
The author does not stress blood transfusion in the 
treatment of rupture of the spleen, liver, and kidney. 
Issue may be taken with the author regarding peri- 
toneal lavage in perforative peritonitis, since he 
apparently questions its use except in those cases in 
which much foreign material is present in the 
abdominal cavity. 

It is conceded that in a small monograph, such a 
broad subject must be covered in a brief manner: and 
this brevity constitutes the value of the book. There 
is not a line wasted on trivial matter. The little 
volume will be invaluable to the practitioner in a 
remote part of the world who must depend upon his 
own resources. Joun A. WoLFER 


"TCHE authors of Pneumoconiosis* are particu- 

larly well qualified to present the subject. In 
view of the confusion that exists in many quarters 
where X-ray studies of the lungs are made, concern- 
ing the shadow increases in the markings of the 
respiratory structures, we have ample proof of the 
need and value of this work. 

The subject matter is rationally presented and is 
supported by material that makes a firm basis for 
the conclusions drawn. In addition to the diagnostic 
phase of the subject of silicosis, they have shown that 
the prevention of pneumoconiosis is an important 
problem in public health and industrial medicine, 
and looms big in the question of liability in com- 
pensation acts. 

It is well demonstrated that in many cases, condi- 
tions incorrectly diagnosed as pulmonary tubercu- 
losis are actually inhalation changes from irritative 
dusts. The roentgen ray illustrations are splendid 
examples of thoroughness and careful technical pro- 
cedure. The book will prove of great value to 
the roentgenologist and the industrial surgeon, as 
well as to the physician who deals with chest dis- 
eases. The difficulties in the diagnosis of silicosis are 
recognized by the authors, who give much helpful 
material for differential diagnosis. 

‘EDWARD S. BLAINE. 

§PNEUMOCONIOSIS (SILICOSIS); A ROENTGENOLOGICAL STUDY wITH 


Nores ON Paruoiocy. By Henry K. Pancoast, M.D., and Eugene P 
Pendergrass, M.D. New York: Paul B. Hoeber, 1926 
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PRELIMINARY PROGRAM FOR 


N the following pages is presented a tentative 
schedule of clinics and demonstrations to be 
given in the Detroit and Ann Arbor hospitals 

as prepared by the Committee on Arrangements. 
The program is to be revised and amplified 
during the weeks preceding the Congress so that 
the final program will fully represent the clinical 
activities in the hospitals of Detroit and Ann 
Arbor, the medical school of the University of 
Michigan and the Detroit College of Medicine 
and Surgery. Clinics and demonstrations will be 
conducted both morning and afternoon on each 
of the four days, Tuesday to Friday, inclusive. 
Members of the faculty of the medical school at 
the State University are making special plans to 
entertain a large group of visiting surgeons on 
each of the four days. 

General headquarters for the Congress will be 
established at the Book-Cadillac and Statler 
Hotels, both located on Washington Boulevard. 
At the former hotel will be found the registration 
and ticket bureaus, bulletin boards, exhibits, 
etc., while the large public rooms at the latter 
hotel will be utilized for clinical demonstrations 
and various scientific meetings. 

There will be on exhibition at headquarters 
during the congress a replica of the Lister exhibit 
in the Wellcome Museum of Medical History in 
London, which has been presented to the College 
by Mr. Henry S. Wellcome. 


Burt R. SHURLEY 


THE 


WALTER R. PARKER 


1927 CLINICAL CONGRESS 


EVENING MEETINGS 

The Executive Committee is preparing pro- 
grams for evening sessions on each of the five days 
of the Congress. These will be held in Orchestra 
Hall, a new and beautiful auditorium located 
on Woodward Avenue convenient to the hotels. 

On Monday evening, at the Presidential Meet- 
ing, the first formal session of the Congress, the 
President-Elect, Dr. George David Stewart of 
New York, will be inaugurated and deliver the 
annual address. On the same evening Sir John 
Bland-Sutton of London will deliver the John B. 
Murphy oration in surgery. 

The meeting on Tuesday evening will take the 
form of a memorial to Lord Lister, this being the 
year of the Lister Centennial. The principal 
speaker will be Dr. W. W. Keen of Philadelphia, 
the Nestor of American surgery, who was one of 
the first on this continent to use Lister’s methods. 
Other eminent surgeons will take part in the 
evening’s program. It is interesting to recall in 
this connection that the fellowship address at the 
first convocation of the Congress, in 1913, was 
delivered by a nephew of Lord Lister, Sir Rickman 
J. Godlee of London, at that time President of 
the Royal College of Surgeons of England. 

The annual convocation will be held on Friday 
evening, on which occasion the 1927 class of 
candidates for fellowship in the College will be 
received. 
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CLINICAL DEMONSTRATION 


A series of special clinical demonstrations, 
illustrative of diagnosis, operative and post- 
operative treatment of surgical conditions, is 
being arranged by the Executive Committee to 
be held at Orchestra Hall in the afternoons and at 
the Statler Hotel in the mornings. These demon- 
strations will be conducted by a number of 
eminent surgeons, including the following: 

J. M. Munro Kerr, Glasgow, Scotland 
T. de Martel, Paris, France 
William J. Mayo, Rochester 
George W. Crile, Cleveland 
John B. Deaver, Philadelphia 
J. M. T. Finney, Baltimore 
Hugh H. Young, Baltimore 
Eugene H. Pool, New York 
Barton Cook Hirst, Philadelphia 
John O. Polak, Brooklyn 
Frank H. Lahey, Boston 
George P. Muller, Philadelphia 
Elliott C. Cutler, Cleveland 
Vilray P. Blair, St. Louis 
Irvin Abell, Louisville 

C. Jeff Miller, New Orleans 
Leonard Rowntree, Rochester 
Lilian K. P. Farrar, New York 
Hubert A, Royster, Raleigh 
David H. Ballon, Montreal 
Samuel Iglauer, Cincinnati 

A symposium on traumatic surgery, dealing 
with the various aspects of the surgical care of the 
industrially injured, will be presented at the 
Friday afternoon session in Orchestra Hall. 
Much interest will center in this symposium as 
there will be present at the meeting representa- 
tives of industry, labor, and the medical pro- 
fession. 

HOSPITAL CONFERENCE 


For the tenth annual Hospital Standardiza- 
tion Conference, a highly interesting program of 
papers, discussions and round table conferences 
dealing with everyday problems of practical in- 
terest has been prepared. The sessions on Monday 
morning and afternoon will be held in Orchestra 
Hall, and on Tuesday morning and afternoon at 
the Statler Hotel. On Wednesday morning, at 
the Statler Hotel, a symposium of papers and 
discussions dealing with the standardization of 
the ophthalmological and otolaryngological de- 
partments in general hospitals will be presented. 
In addition, special demonstratiors of various 
phases of hospital administration will be con- 
ducted in the Detroit and Ann Arbor hospitals. 
The conference is planned to interest surgeons, 
hospital trustees, executives and personnel gener- 
ally, and an invitation is extended to all persons 
interested in the hospital field to attend this 
conference. 


LIMITED ATTENDANCE—ADVANCE REGISTRATION 

Attendance at the Detroit session will be limit- 
ed to a number that can be comfortably accom- 
modated at the clinics, the limit of attendance 
being based upon the result of a survey of the 
amphitheaters, operating rooms, and laboratories 
in the hospitals and medical schools as to their 
capacity for accommodating visitors. Under this 
plan it will be necessary for those who wish to 
attend to register in advance. 

Attendance at clinics and demonstrations will 
be controlled by means of special clinic tickets, 
which plan has proved an efficient means of pro- 
viding for the distribution of visiting surgeons 
among the several clinics and insures against 
overcrowding, as the number of tickets issued 
for any clinic is limited to the capacity of the 
room assigned to that clinic. 


REGISTRATION FEE 


A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting. To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters during the meeting. 
This card, which is nontransferable, must be pre- 
sented to secure clinic tickets and admission to 
the evening meetings. 


DETROIT HOTELS AND THEIR RATES 
There are ample first-class hotel accommoda- 
tions in Detroit for all who wish to attend, most 
of the hotels being located within short walking 
distance of the headquarters hotels. The Com- 
mittee recommends the following hotels: 


Minimum RATES 
Wits Batu 


Single Double 
Room Room 
Barlum, Cadillac Sq. at Bates. . $2.50 $4.00 


Book- Cadillac, Washington and “Michigan 4.00 6.00 


Carlton-Plaza, 2931 John R. St....... 2.50 4.00 
Clifford, Clifford and Duffield......... 2.50 4.00 
Detroit-Leland, Cass at Bagley........ 3.50 5.50 
Fairbairn, Columbia and John R...... 2.50 4.00 
Fort Shelby, Lafayette and First. ..... 3.00 4.50 
Fort Wayne, Cass and Temple..... 2.50 3.50 
Gotham, John R. and Geduann Pl. 2.50 3.50 
Imperial, 26 Peterboro St... 3.00 5.00 
Madison-Lenox, Madison Ave... ape 2.50 3.50 
Norton, Jefferson and Griswold... .... 2.75 4.50 
Palmetto, John R. and Hancock....... 3.50 5.00 
Royal Palms, 2305 Park Ave.......-... 3.50 5.00 
Savoy, Adelaide and Woodward....... 2.50 4.00 
Statler, Grand Circus Park........ a 3.00 5.00 
Stevenson, 46 Davenport........ sea 2.50 4.00 
Strathmore, 70 W. Alexandrine........ 2.00 3.50 
Tuller, Grand Circus Park............ 2.50 5.00 
Webster Hall, 111 Putnam Ave....... 3.00 eee 
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PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGY, ORTHOPEDICS, ETC. 


UNIVERSITY HOSPITAL 
(Ann Arbor) 
Tuesday 

REUBEN PETERSON—10. Hysterectomy for fibroid; oper- 
ation for ovarian cyst. 

Hucu Casot—t1o. Nephrectomy for tuberculosis; supra- 
pubic prostatectomy; litholapaxy for stone in bladder. 

I, A. Cotter—r1o. Subtotal thyroidectomy for exoph- 
thalmic goiter; resection of stomach for cancer; 
radical operation for cancer of breast. 

Max Prer—ro. Section of sensory root gasserian gan- 
glion; removal of cerebellar tumor; removal of spinal 
cord tumor. 

Cart E. BapGtey—r1o. Ununited fracture of neck of 
femur; extra-articular fusion of hip for tuberculosis; 
Dunn’s operation for calcaneous foot. 

Cart W. Esersacu—1o. Subtotal thyroidectomy for 
adenomatous goiter; nephrectomy for tuberculosis; 
pyelotomy for renal calculus. 

Joun ALexANDER—10. Extrapleural thoracoplasty for 
pulmonary tuberculosis; phrenicectomy for pulmonary 
tuberculosis; drainage of abscess of lung. 

VERNON Hart—r1o. Ober’s operation for club foot; 
Hoke’s operation for club foot; arthrodesis of knee for 
tuberculosis. 

ALbDRED S. WARTHIN—10. Pathological conference. 

Epwarp CatTHcArt—t1:30. Suprapubic drainage of blad- 
der (first stage prostatectomy); epididymectomy for 
tuberculosis; endothermy for bladder tumor 

P. M. Hickey—1:30. Dry clinic: Diagnosis of bone 
tumor. 

E. A. Ponte—2:15. Dry clinic: Use and abuse of ultra- 
violet rays. 

C. D. Camp—3. Dry clinic: The réle of the neuropsy 
chiatrist in avoiding unnecessary operations. 


W ednesday 

REUBEN PETERSON—10. Hysterectomy for pelvic in 
flammation; abdominal sterilization. 

Hucu Caspot—1o0. Cholecystectomy with cholelithiasis; 
cholecystduodenostomy for biliary obstruction; ap- 
pendectomy. 

F,. A. CoLtter—t1o. Subtotal thyroidectomy for toxic 
adenomatous goiter; gastro-enterostomy for duodenal 
ulcer; operation for prolapse of rectum. 

Max Pret—t1o. Chordotomy for intractable pain of can- 
cer; cerebral tumor; section of sensory root of gasserian 
ganglion. 

Cart FE. BapGLey—t1o. Transplantation of tensor fascia 
femoris for poliomyelitis; open reduction of slipped 
femoral epiphysis; step operation for ununited frac 
ture: 

AvpreED S. WartHIN—10. Pathological conference. 

Cart W. Epersacu—t1o. Suprapubic prostatectomy; 
urethroplasty for urinary incontinence; ureterotomy 
for stone. 

Joun ALEXANDER—10. Thoracoplasty for chronic empy- 
ema; phrenicectomy for pulmonary tuberculosis. 
Epwarpd CaTHcART—10. Suprapubic prostatectomy; 

orchiopexy for undescended testis. 

A. S. WartTHIN—1:30. Dry clinic: Pathology of goiter. 


G. Cart Huper—2:15. Dry clinic: Development of the 
kidney. 

Vernon Hart—r:30. Arthrodesis of knee for tube-culosis; 
tendon transplantation for poliomyelitis; arthrodesis 
of shoulder for tuberculosis. 


Thursday 

REUBEN PeTeERsoN—to. Repair of relaxed vaginal out 
let; repair of complete perineal tear. 

Hucu Caspor—r1o. Appendectomy; supzapubic prosta 
tectomy; nephrectomy for tumor; ureterocolostomy 
for extrophy. 

IF. A. Cotter—to. Cholecystectomy for cholecystitis; 
colostomy for cancer of rectum; subtotal thyroid 
ectomy for adenomatous goiter. 

Max Prrer—ro. Section of sensory root of gasserian gan- 
glion; operation for cerebellar tumor. 

Cart EK. BapGLey—t1o. Synovectomy for chronic in 
fe-tious arthritis; Hibbs’ operation for fusion of 
spine; arthrodesis of hip for tuberculosis. 

Cart W. Epsersacu—t1o. Subtotal thyroidectomy for 
toxic adenomatous goiter; radical cure of chronic 
osteomyelitis; pyelotomy for renal calculus 

Joun ALEXANDER—10. Extrapleural thoracoplasty for 
tuberculosis; extrapleural pneumolysis. 

VeRNON Harr—to. Tendon transplantation for polio 
myelitis; arthrodesis of ankle for poliomyelitis; trans- 
plantation of fibula for loss of substance in tibia. 

Upo J. Wite—1:30. Dry clinic: The pre-operative treat 
ment of syphilis in surgical cases. 

P. M. Hickry—2:15. Dry clinic: Graham’s method of 
diagnosis of gall bladder lesions. 

L. H. Newsurcu and Huca Casor—3. 
Nephritis and renal infections. 

Epwarp Catrucart—r:30. Diverticulectomy for diver 
ticulum of bladder; excision of bladder tumor; supra 
pubic prostatec tomy. 


PROVIDENCE HOSPITAL 
Tuesday 


Dry clinic: 


EDWARD PANZNER—g. General surgery. 

Witiram A, HArpER—g. Gynecology. 

WiciiaAm FE. Keane—g. Genito-urinary surgery. 
Wednesday 

WitcirAM J. Seymour—g. General surgery. 

Joun BeLtt—g. Obstetrics. 

Cepric P. Siptey—g. Genito-urinary surgery. 

ALLEN McDonaLp—1o0:30. General surgery. 


Thursday 
RaymMonp Anpriges and Louts Moranp—g. General 
surgery. 
H. WELLINGTON Yates and Isaac S. GeLttert—g. Gyne 
cology. 


James Matuews—g. Orthopedics. 

Cuartes J. JENTGEN —10:30. General surgery. 
Friday 

J. A. McMILLtan—g. General surgery. 

JouN BreLt—g. Obstetrics. 

EpwARD DowpLe—g. General surgery. 

Rate H. BookMeyver—10:30. General surgery. 
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HARPER HOSPITAL 
Tuesday 

Max Bat tin and associates—g. Surgical clinic. 

C. W. Hatimay and C. G. JeNnincs—g. Goiter clinic: 
Incidence of goiter, medical aspects of goiter. 

GEORGE KAMPERMAN—g. Gynecological operations. 

WARD SEELEY—g. Demonstration : Management of pelvic 
inflammatory disease. 

F. H. Cote—g. Demonstration: Methods of diagnosis of 
ureteral obstruction. 

W. K. Rexrorp—g. Demonstration: Bladder tumors. 

R. A. MacArtuur—g. Demonstration: Treatment of 
epididymitis. 

H. C. Sarizstemn and Trian LeucEUTIA—9. 
clinic. 

A. D. LAFrertTE—g. Open treatment of fractures. 

I. C. Kipner—g. Cases of enchondromata, 

R. V. FuNston—g. Orthopedic results. 

Harotp HenperRsSoN—g. Puerperal sepsis. 

O. C. Foster—g. Fetal mortality causes. 

C. L. Srrarru—y. Oral surgery clinic, operations and 
demonstration of cases. 

J. J. Totan—g. Dental infections. 

F.C. VALE—g. Dry clinic: Surgical and medical aspects 
of gastric and duodenal ulcer. 


Cancer 


Wednesday 

C. D. Brooks and associates—g. Surgical clinic. 

W. A. Evans—g. Demonstration: Roentgenology of the 
gall bladder. 

NoRMAN ALLEN—g. Diagnosis of gastric malignancy. 

F. C. Kipner—g. Orthopedic operations. 

L. J. HirscumMan—g. Proctological operations. 

A. C. Hatt—g. Demonstration: Industrial surgery, frac- 
tures of os calcis. 

EK. C. Davipson—o. 
burns. 

T. F. MULLEN—o. Demonstration: Dislocation of semi- 
lunar cartilage and fractures of scaphoid. 

Byron Loney —g. Electrical burns. 

G. B. Carpenrer—g. ‘Treatment of carbon monoxide 
poisoning. 

G. W. SrockweLtL—g. Demonstration: Ununited fractures. 

W. A. Evans, Leuceutia, and C, K. Hastey—g. 
Demonstration: Radiation and electric coagulation 
in malignant diseases. 

E.G. Martin—g. Demonstration: Cases of dysentery 
treated by Bargen’s method. 

J. J. Corperr—g. Demonstration: Management of acute 
proctological conditions. 

H. P. CusaMan—g. Demonstration: Gynecological diag- 
nostic methods. 

L. W. HayNnes—o. 
nancy. 

W. T. SHANNON—g. Demonstration and comparison of 
methods in anesthesia. 


Demonstration: Treatment of 





Demonstration: Diagnosis of preg- 


Thursday 

Max BALLIN and associates—g. Surgical clinic. 

C. W. Hatumay and C. G. Jevntncs—9. Goiter clinic: 
Incidence of goiter, medical aspects of goiter. 

E KAMPERMAN—g. Gynecological operations. 

SEELEY—g. Demonstration: Management of pelvic 
inflammatory disease. 

F. H. Cote—g. Demonstration: Methods of diagnosis of 
ureteral obstruction. 

W. K. Rexrorp—g. Demonstration: Bladder tumors. 

R. A. MacArtuur—g. Demonstration: Treatment of 
epididymitis. 

zs. he SALTZSTEIN and TriAN LeucEUTIA—g. Cancer 

clinic. 





A. D. LAFERTE—g. Open treatment of fractures. 

F. C. KipnER—g. Cases of enchondromata. 

R. V. Funston—g. Orthopedic results. 

HAROLD HENDERSON—g. Puerperal sepsis. 

O. C. Foster—g. Fetal mortality causes. 

C. L. Srrarra—g. Oral surgery clinic, operations and 
demonstration of cases. 

J. J. Totan—g. Dental infections. 

F.C. VALE—9. Dry clinic: Surgical and medical aspects 
of gastric and duodenal ulcer. 


Friday 

C. D. Brooks and associates—g. Surgical clinic. 

W. A. Evans—g. Demonstration: Roentgenology of the 
gall bladder. 

NorMAN ALLEN—g. Diagnosis of gastric malignancy. 

I. C. KipNer—g. Orthopedic operations. 

L. J. HirscuMAN—g. Proctological operations. 

A. C. Hatt—g. Demonstration: Industrial surgery, 
fractures of os calcis. 

E. C. Davipson—g. Demonstration: Treatment of burns. 

T. F. MULLEN—g. Demonstration: Dislocation of semi- 
lunar cartilage and fractures of scaphoid. 

Byron Loney—g. Electrical burns. 

G. B. CARPENTER—g. ‘Treatment of carbon monoxide 
poisoning. 

G. W. STocKWELL—o9. 
tures. 

W. A. Evans, T. LeuceutiA, and C. K. Hastev—o. 
Demonstration: Radiation and electric coagulation in 
malignant diseases. 

E. G. Martin—g. Demonstration: Cases of dysentery 
treated by Bargen’s method. 

J. J. Corsetr—o. Demonstration: Management of acute 
proctological conditions. 

H. P. CusumMan—g. Demonstration: Gynecological diag- 
nostic methods. 

L. W. Hayvnes—g. 
nancy. 

W. T. SHANNON—g. Demonstration and comparison of 
methods of anaesthesia. 


EVANGELICAL DEACONESS HOSPITAL 
Tuesday 


ELpEN C. BAUMGARTEN and RupoLen L. PFrerrFFER—o. 
Operations on gall bladder and female pelvis. 


Demonstration: Ununited frac- 


Demonstration: Diagnosis of preg 


Wednesday 
Acrrep H. Wurrraker and JAcopB MANTING—g. Demon- 
stration of fracture cases and operative work on 
fractures. 
Thursday 
Lestre HENDERSON and DANteEL LEITHAUSER—g. Cases 
of gastric and duodenal ulcer, operations. 
Friday 
Rosert T. Tapert and LAwrence N. Host—g. Opera- 
tions on thyroid and female pelvis. 
WOMAN’S HOSPITAL 
W ednesday 
C. H. Jupp—g. Gynecology. 
Thursday 
SUSANNE SANDERSON—9. Gynecology. 
Friday 


ArcHIBALD D. McALpiIne—g. General surgery. 
Wyman Barrett—g. General surgery. 
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ST. MARY’S HOSPITAL 


Tuesday 

Wittram J. Cassy—g. Tumor of cerebellum, toxic 
goiter, removal of foreign body in bronchus. 

WaLTeR Hacketr—g. Resection of colon, cholecystec- 
tomy, appendectomy. 

Leo DretzKaA—g. Decompression in skull fracture, vaginal 
repair, toxic goiter. 

LANNES ConpiT—g. Fracture of femur (open reduction), 
amputation of foot, trephining in skull fracture. 

ANDREW R. Hacketr—g. Pott’s fracture, fracture of 
patella, open reduction of fracture of humerus. 

ARMAND KERSTEN—9g. Removal of tuberculous kidney, 
suprapubic prostatectomy, epididymectomy. 

Lorenzo ZIMMER—9. Watkins interposition operation for 
cystocele (vaginal repair), fibromyomata of uterus, 
hysterectomy. 

Joun Corsetr—g. Demonstration of local, sacral and 
spinal anesthesia; hemorrhoids, local; carcinoma of 
rectum, resection (Miles operation); prolapse of 
rectum. 

Wednesday 

WittiaM J. Cassmy—g. Appendectomy, duodenal ulcer 
(gastro-enterostomy), foreign body in knee joint 
(removal). 

Wa ter L. Hackett—g. Waugh’s replacement of ascend- 
ing colon, Finney’s gastroduodenostomy, myomec- 
tomy. 

Leo DretzKA—g. Cystocele and rectocele (repair), gastric 
ulcer (gastric resection), tumor of spine (removal). 
LanNnEs Conpit—9. Amputation of hip joint, cast for 

fracture of os calcis, fracture of pine My 

Anprew R. Hackett—g. Cast of tibia, open reduction of 
fracture of humerus, appendectomy. 

ARMAND KERSTEN—g. Cystoscopy, removal of tumor of 
scrotum, drainage of bladder. 

Witiram A. Repp—o. Appendectomy, salpingostomy for 
sterility, amputation of cervix. 

Joun Corsett—g. Colostomy for carcinoma of sigmoid, 
operation for pruritus ani. 

Thursday 

Witiram J. Cassipy—g. Suture of ulnar nerve, brain 
abscess (drainage), excision of knee joint, resection of 
rib in empyema. 

Water L. Hackxett—g9. Thyroidectomy (adenoma), 
carcinoma of sigmoid, ovarian cyst. 

Leo DretzKa—g. Salpingectomy for pelvic inflammatory 
disease, carcinoma of tongue, resection of rectum for 
carcinoma (Miles operation). 

LANNES ConpiIT—g. Removal of foreign body from knee 
joint, cast for fracture of femur, cast for fractured 
ribs. 

Anprew R. Hackett—g. Removal of bone plates, foreign 
body in hand (removal), fractured tibia. 

ARMAND KERSTEN—g. Stone in ureter, stone in bladder, 
removal of tuberculous kidney. 

Wituram A. Repp--9. Hysterectomy, appendectomy, 
hemorrhoids. 

Joun Corsetr—g. Hemorrhoids under local, operation for 
imperforate anus, rectal fistula. 


MICHIGAN MUTUAL HOSPITAL 


G. C. PenBerTHY and Dr. Smita—g. Daily. General 
surgical operations and demonstration of cases. Re- 
pair of lacerations, amputations, reduction of frac- 
tures, care of ununited fractures, hernia cases. 

Staff—9. Daily. Demonstration in physiotherapy de- 
partment. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


GRACE HOSPITAL 


Tuesday 

BRUCE ANDERSON—g. Hysterectomy for fibroid. 

HERBERT W. Hewitr—g. Gastric surgery. 

FRANK A. KELLY—g. Herniotomy, local anesthesia. 

Hucu A. Hacerty—9. Fixation operation for procidentia 
uteri. 

Mitton A. DARLING—g. Vaginal plastic. 

FRANK E. Curtin—g. Hibbs operation. 

Epwin C. Horr—g. Cholecystectomy. 

Lewis E. DANIELS—g. Vaginal plastic. 

Haroip L. Morris—g. Operative procedures for bilateral 
renal calculi. 

Leroy W. Hutt—g. Scrotal surgery, epididymectomy, 
epididymotomy. 

Wednesday 

Harotp K. SHAwAN—g. Thyroidectomy. 

FRANK A. KELLyY—g. Herniotomy, local anesthesia. 

RoBeErT J. PALMER—g. Pylorectomy. 

Bruce ANDERSON—g. Vaginal plastic. 

Lewis E. Dantets—g. Hysterectomy for carcinoma of 
cervix. 

CHARLES S. KENNEDY—g. Gastric surgery. 

Witiram A. Hupson—g. Pneumonectomy. 

Mitton A. DaRLING—g. Demonstration of lipiodol in- 
jection of fallopian tubes. 

Harry W. PLAGGEMEYER—9. Prostatectomy. 

GEorGE C. BuRR—g. Cystoscopy, with local anesthesia. 


Thursday 

HerBert W. Hewitt—g. Cholecystectomy. 

Bruce ANDERSON—g. Abdominal hysterectomy for 
fibroid. 

WitiraM E. BLopGetr—g. Albee operation. 

Haroip K. SHAWAN—g. Thyroidectomy. 

GeorcE P. Myers—g. Open reduction with bone graft 
for fracture of femur. 

Hucu A. Hacerty—g. Bilateral salpingo-oophorectomy. 

FRANK A. KELLY—g. Herniotomy. 

L. W. HartmMan—g. Amputation of leg at hip joint. 

R. L. Cummtnc—g. Tuberculosis of genito-urinary tract, 
nephrectomy, dermoid cyst of scrotum. 

Friday 

Harotp K. SHAWAN—g. Thyroidectomy. 

Rospert J. PALMER—9. Herniotomy. 

CHARLES S. KENNEDY—g. Removal of spinal cord tumor. 

WitiiAM E. BLopGett—g. Hibbs operation. 

FRANK E. Curtis—g. Talipes equinovarus. 

Epwin C. Horr—g. Operation on gall bladder and ducts. 

FRANK A. KeELtty—g. Hernia, local anesthesia. 

GEORGE P. Myers—g. Resection of knee joint. 

Harry W. PLAGGEMEYER and R. L. Cummincs—g. Car- 
cinoma of prostate, electrocoagulation of tumor. 


HIGHLAND PARK GENERAL HOSPITAL 
Tuesday 
WittiAm R. McCiure—g. Fracture clinic. 
Wednesday 
Wittram Hupson—g. Surgery of non-tuberculous sup- 
purative disease of the lung. 
Thursday 
Frank C. WitTER—g. Gynecological and surgical clinic 
Friday 
G. VAN AMBER Brown—8. Plastic pelvic surgery, treat- 
ment of malignancy of uterine cervix. 
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HENRY FORD HOSPITAL 


R. D. McCrure and A. B. McGraw. General surgical 
clinic, operations and demonstration of cases; the 
thyroid problem, stomach and gall bladder problems 
and results, blood transfusion. 

J. P. Pratt and H. M. Netson. Gynecological operations 
and demonstration of cases; hysterectomy, results of 
complete vs. supravaginal method; methods and 
results of treatment of sterility cases; excision of 
endometrial implant; comparison of methods of 
treatment; radium vs. operation for cancer of uterus, 
end results. 

C. W. Peasopy. Orthopedic operations and demonstra- 
tion of cases; new type of osteoplastic bunion opera- 
tion with end-result studies; chronic synovial tuber- 
culosis; spinal anesthesia in bone and joint surgery. 

Joun K. Ormonp. Urological operations and demonstra- 
tion of cases; pyelograms and pathological material, 
ureteral stricture, foci of infection as applied in 
urology. 

R. S. Smpatt and R. J. Sisson. Obstetrical clinic; inci- 
dence of late toxemia of pregnancy and significance 
for subsequent pregnancy, ethylene anesthesia in 
obstetrics, pathology of the placenta and umbilical 
cord, developmental anomalies of the fetus and other 
pathological specimens. 

H, S. Crawrorp. Neurosurgical opzrations and demon- 
stration of cases; brain tumors, treatment and re- 
sults (slides, pathological material and patients); 
brain abscess, technique, after-care and _ results; 
ventriculography, some of its problems (with lantern 
slides); nerve regeneration, the effect of physical agents 
upon chordotomy, technique and results. 

F, J. Stapen, R. H. Durwam, A. E. Koerner, R. L. 
JOHNSTON and associates. Demonstrations with ex- 
hibits: Graphic illustration of the organization of the 
hospital from the standpoint of the patient; the 
curriculum of the interne; critique of record methods 
with exposition of a new method; the pre-operative 
problem of arterial hypertension to the surgeon, and 
after-results; direct capillary studies; congenital de- 
formities of the gall bladder. 

F. R. Menacu, S. J. Joyce and associates. Demonstra- 
tions with exhibits: Etiology of angioneurotic oedema; 
dermatological lesions (lantern slides); relationship 
of Kahn test to clinical syphilis (Dr. Hartman). 

J. G. MaTerr, W. S. HENDERSON and associates. Demon- 
strations with exhibits: Clinical evaluation of chole- 
cystography based on 1000 cases; method of prepa- 
ration of patients for cholecystography; general 
method of gastro-intestinal survey; method of differ- 
entiation of cases of jaundice; pre-operative problem 
of pyloric obstruction. 

BD. P. Foster. Demonstrations with exhibits: Out- 
patient department studies in metabolism with ex- 
amples; obesity in relation to blood pressure; use of 
glucose in treatment of nephritis; cases of diabetes 
and pregnancy. 

T. J. Hetpt, Groves Smita and associates. Demonstra- 
tions with exhibits: The aid of the neuropsychiatric 
service to the surgeon and obstetrician. 

F, JANNey Situ, L. T. CoLvin and associates. Demon- 
strations with exhibits: Heart lesions produced by 
deep X-ray, experimental and clinical study (with 
Drs. Hartman, Doub and Bolliger); spontaneous 
hernia of lung through the chest wall; treatment of 
Stokes-Adams disease with barium chloride; clinic 
of lipiodol injections; diagnosis of lung abscess and 
artificial pneumothorax. 


C. M. McCo tt, D. S. ARBUCKLE and associates. Demon- 
stration: Reception and handling of new patients in 
the outpatient department. 

L. S. Fatuts, A. BoLiicer, and F. W. Hartman. Demon- 
stration: Colloidal lead treatment of carcinoma, 
preparation and tissue reactions. 

R. D. McCcure and F. W. Hartman. Demonstration: 
Blood transfusion, methods and results—a plea for 
standardization. 

H. P. Dous. Demonstration: Radiological studies on 
thoracic tumors, development and response to de- 
radiation. 

F. W. Hartman, A. Boicer, and H. P. Dous. Demon- 
stration: Deep X-ray as an agent for the production 
of experimental visceral disease. 

F. W. Hartman. Demonstration: Cytology of bone tu- 
mors. 


JEFFERSON CLINIC AND DIAGNOSTIC 
HOSPITAL 


Tuesday 
ALEXANDER W. BLaIn—g. Thyroidectomy for Graves’ 
disease. 
Ira G. DowNeR—10. Cholecystectomy and appendec- 
tomy. 
Leo E. GRraAjyeEwsKI—11I. 
chronic epididymitis. 
Daviw F. HeEron—12. Oral surgery. 
Wednesday 
Paut E1seN—o9. X-Ray demonstration, gastric ulcer. 
ALEXANDER W. BLAIn—1o0. Gastric resection for gastric 
ulcer. 
Osporne A. Brines—r1r. Direct blood transfusion. 
Wee K. Lim—1z2. Industrial surgery. 


Bilateral epididymectomy, 


Thursday 
Ira G. DowNerR—g. Gastro-enterostomy, duodenal ulcer 
Roy C. Kincswoop—1o0. Abdominal hysterectomy. 
fibroid of uterus. 
OssorNneE A. Brines—11. Direct blood transfusion. 
Harvey Birain—12. Oral surgery. 
Friday 
ALEXANDER W. BLAIN—g. Thyroidectomy, adenoma of the 
thyroid. 
Ira G. DowNner—10. Herniotomy, ventral hernia. 
Leo E. Grayewskt—11. Nephrectomy, pyonephrosis. 
Roy C. Kincswoop—12. Vaginal repair, lacerations. 


CHILDREN’S HOSPITAL 


Tuesday 
FREDERICK C. KipNER, RoBert V. Funston, and F. G. 
Curtis—g. Orthopedic operations. 
Grover C. PENBERTHY and staff—9. General surgery of 
children. 





Wednesday 
FREDERICK C. Kipner, RoBert V. FUNSTON, and F. G. 
Curtis—g. General surgery. 
Grover C, PENBERTHY and staff—g. Orthopedics. 
Thursday 
FrepericK C. Kipner, Ropert V. Funston and F, G. 
Curtis—g. Orthopedic operations. 
Grover C. PENBERTHY and staff—9. General surgery. 
Friday 
FrepericK C. Kipner, Ropert V. Funston and F, G, 
Curtis—g. General surgery. ’ 
Grover C. PENBERTHY and staff—g. Orthopedics. 
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DETROIT RECEIVING HOSPITAL 
Tuesday 


H. K. SHawan and C. Fremont VALE—g. General 
surgery. 
H. F. Disste—g. Gynecology. 
H. W. PLacGeMeyer and R. EK. Cumminc—g. Urology 
W. I. BLropGerr—g. Orthopedics. 
O. A. Brines—g. Pathological conference. 
Pau E1iseEN—g. X-ray demonstration. 
W ednesday 
H. WELLINGTON YAtES—g. Gynecology. 
Leo DrerzkKA and CuHartes B. Lakorr—g. General 


surgery. 
IK. G. Martin—g. Proctology. 
W. E. KeEANe—g. Urology. 
James FE. Davis—g. Pathological conference. 
J. C. Kenninc—g. X-ray demonstration. 
ALEXANDER W. BLAIN—rr1. General surgery. 


Thursday 
W. J. Sevmour—g. General surgery. 
A. D. LAFerte and L. I. Conpirtr—o. 
surgery, open reduction of fractures. 
Warp F. SeEteEy—g. Gynecology. 
H. K. SHawan and C. Fremont 
surgery. 
O. A. BRines—9. 
PAUL E1sen—g. 


Bone and joint 


VALE—g. General 
Pathological conference. 
X-ray demonstration. 


Friday 
Ancus McLEAN—o. 
Frep H. Coie 
LEO DRETZKA 

surgery. 

L. J. HirscuMan and J. J. Corserr—g. Proctology. 
James I. Davis—g. Pathological conference. 
J. C. Kenninc—g. X-ray demonstration. 


General surgery. 
9. Urology. 
and Cuartes B. 


LAKorr—g. General 


SURGERY, GYNECOLOGY AND OBSTETRICS 


HERMAN KIEFER HOSPITAL 
Tuesday 

Kart W. May—g. Hyperplasia of thymus in newborn. 

I. J. O’BRrEN and G. C. PENBertHyY—10. Thoracoplasty, 
surgery of phrenic nerve, operations and demonstra- 
tion of cases. 

L. ReyNoLps—1o. X-ray demonstration. 

W ednesday 

Russet, ALteEs—g. Blood transfusion. 

I. J. O’Brien and G. C, PENBERTHY—10. Thoracoplasty, 
surgery phrenic nerve, operations and demonstra- 
tion of cases. 


L. ReyNoLtps—1o. X-ray demonstration. 
Thursday 
C. C. BrrkeLto—g. Demonstration: Tuberculous en- 


teritis. 
G. C. PeNBertHy—9. Empyema. 
W. L. SEELEY and staff—g. Obstetrical ward walk. 
Friday 
). J. O’Brien and G. C. PeNBertay—g. Thoracoplasty, 
surgery of phrenic nerve, operations and demonstra- 
tion of cases. 
L. REYNOLDS—9. 


X-ray demonstration. 


ST. JOSEPHS MERCY HOSPITAL 
(Ann Arbor) 

C. G. Dariinc. General surgical operations and demon- 
stration of cases. 

I. D. Loree. Genito-urinary operations and demonstration 
of cases. 

C. L. WASHBURNE. 
stration of cases. 

H. H. Cummincs. Gynecological and obstetrical operations 
and demonstration of cases. 

H. M. Breese. General surgical operations and demon- 
stration of cases. 


Orthopedic operations and demon- 


SURGERY OF THE EYE, EAR, NOSE, THROAT, AND MOUTH 


CHILDREN’S HOSPITAL 
Tuesday 
Howe tt L. BEGLE and R. Stsson—2. 
rounds; fundus examinations. 
Jacos S. WENDEL—2. Mastoid complications. 


Eye clinic; ward 


Wednesday 
R. Sisson—2. Eye operations. 
WILLIAM 8S. GONNE—2. Mastoiditis in infants. 
Thursday 
Drs. WALKER and O’Hora—2. 
fundus examinations. 
Don M. Howrtt—2. Accessory sinus disease in children. 


Eye clinic; ward rounds; 


Friday 
Howe tt L, BEGLE—2. Eye operations. 
J. B. Norton—2. Treatment of chronic otitis media in 
children. 


DETROIT EYE, EAR, NOSE AND THROAT 
HOSPITAL 
B. R. SHur Ley and associates—2, daily. Clinical surgery 
of the ear, nose and throat in its relation to diseases of 
the chest and internal medicine. 


JEFFERSON CLINIC AND DIAGNOSTIC 
HOSPITAL 
Tuesday 
WILson RANDOLPH—2. Chronic suppurative otitis media; 
radical mastoidectomy. 
F. T. Munson—z. Ivory implanted in cases of ozana. 
Wednesday 
F. T. MunsoN—2. Tonsillectomies under local anesthesia 
Thursday 7 
GeorGE RENAuD—2. Conservative methods in treatment 
of upper respiratory conditions. 
Friday 
WILson RANDOLPH—2. Extirpation of nasolachrymal duct. 


ST. JOSEPH’S MERCY HOSPITAL 
(Ann Arbor) 


GeorGe Stocum. Eye clinics, operations and demon- 
stration of cases. 

R. B. Canrretp. Nose and throat clinics, operations and 
demonstration of cases. 

D. W. Mvers—Eye, ear, nose and throat clinics, operations 
and demonstration of cases. 
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PRELIMINARY CLINICAL 


HARPER HOSPITAL 
Tuesday 
FROTHINGHAM and 


associates—2. Eye clinic, 


GEORGE 
operations, presentation of cases, glaucoma. 





H. Lee Stupson—z2. Ethmoid and sphenoid diagnosis; 
headache originating from nasal conditions. 

JacosB WENDEL—2. Mastoid postoperative complications. 

R. H. Pino and R. J. Stsson—z2. Slit lamp technique and 
fundus examinations. 

ParKER Heata—2. Arteriosclerotic changes 
fun lus 

W. A. Dernet, E. D. KAnaca, and Artaur HALeE—2. 
Diagnostic demonstrations. 

WittiAM Evans—z. Exhibit of mastoid X-ray plates. 


in the 





W ednesday 
Don M. CameBELL, DUNCAN CAMPBELL and associates—2. 
Kye clinic, industrial diseases of the eye. 
HeRMAN SANDERSON—2. Treatment of sinusitis. 
J. Mitton Rosp—z. Spreading osteomyelitis of the skull. 
WitttAM EvaAns—2. Exhibit of mastoid X-ray plates. 
F. L. Rverson—2. Demonstration of fundus cases. 
Lee Larrp, C. C. WALKER, and R. E. ANSLow—z. 
nostic demonstrations. 


Diag- 


Thursday 

GeorGE FRoTHINGHAM and associates—2. Eye clinic, 
operations, presentation of cases, glaucoma. 

H. Lee Stupson—2. Ethmoid and sphenoid diagnosis, 
headache originating from nasal conditions. 

Jacos WENDEL—2. Mastoid postoperative complications. 

H. H. Pine and R. J. Stsson—z2. Slit lamp technique and 
fundus examinations. 

PARKER HeatH—2. Arteriosclerotic changes in the fundus. 

W. A. Dernet, E. D. KANaAGA, and Artaur HALeE—2z. 
Diagnostic demonstrations. 

Witiiam Evans—z2. Exhibit of mastoid X-ray plates. 


Friday 

Don M. CAmpBELL, DUNCAN CAMPBELL and associates—2. 
Eye clinic, industrial discases of the eye. 

HERMAN SANDERSON—2. Treatment of sinusitis. 

J. Mitton Rops—2z. Spreading osteomyelitis of the skull. 

I’. L. Rverson—z2. Demonstration of fundus cases. 

Lee Latrp, C. C. WALKER, and R. E, ANsLow—2. Diag- 
nostic demonstrations. 

WitiraAm Evans—z2. Exhibit of mastoid X-ray plates. 


GRACE HOSPITAL 
Tuesday 
Voss HARRELL—2. Surgery of ethmoid. 
Ray W. HuGcues—z. Surgery of maxillary sinus. 
Joun E. GLeAson—2. Plastic surgery of nose and face. 
Wednesday 
WILLIAM FowLer—2. Tonsillectomy, Sluder method. 
NeIt BENTLEY—2. Tonsillectomy, Lalorce method. 
CHarLes C. McCLELLAND—2. Tonsillectomy, dissection, 
gas anesthesia. 
Thursday 
Cartes C. McCLeLLtanp—2. Surgery of the mastoid. 
Emit AMBERG—2. Surgery of the mastoid. 
L. E. Grant—2. Surgery of ocular muscles. 
Friday 
FRED JoHNSON—2. Surgery of lachrymal sac. 
New BentLtey—2. Tendon tucking and operation for 
squint. 
Joun E. GLEASoN—z. Surgery of larynx. 
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HENRY FORD HOSPITAL 
Tuesday 
K. W. Coscrove and W. B. Huspsparp—z2. Chemical 


burns of the eye with experimental study. 
W. T. Garretson—2. Modification of the LaGrange 
operation in simple glaucoma. 


Wednesday 
EK. L. Wuirney and G. C. Harpie—z2. Some interesting 
toxic amblyopias with accompanying charts. 
W. T. Garretson—2. Rib cartilage graft in the orbit 
(moving pictures). 
Thursday 
Ei. L. Wuirney and H. P. Dous—2z. Diagnosis of polyp 
in the antrum by X-ray and verified by radical 
maxillary operation. 
W. T. Garretson—2. Lipoma of the cesophagus. 


Friday 
W. T. Garretson—z2. Treatment of laryngeal abductor 
paralysis 


I. L. Wuairn 





ey and W. A. ScHAEGER—2. Interocular 
foreign bodies, their treatment, with a report of cases. 


EVANGELICAL DEACONESS HOSPITAL 
Tuesday 
Cuirrorp F. BruNnk—2.  Tonsillotomies: Modified 
Sluder, general anesthesia; dissection, local anwsthesia. 
Wednesday 
CurrrorD F, BRUNK—2. Intranasal cases: Submucous rce 
section of nasal septum; drainage and irrigation of 
antri, 
Thursday 
Cuirrrorp F. Brunk—2. ‘Tonsillotomies: Modified 
Sluder, general anesthesia; dissection, local anesthesia. 
Friday 
Currrorp F. Brunk—2. Eye clinic: Muscle operation; 
demonstration of plastic cases. 


HIGHLAND PARK HOSPITAL 
Tuesday 
Don Conoe—2. Operation: Muscle advancement for 
strabismus. Demonstration: Monocular exophthal- 
mus, retinitis pigmentosa, coloboma of the choroid. 
W. O. Merritt—2. Needle operation for cataract. 
W edne sday 
E. E. Poos—2. ‘Tonsillectomies under gas anesthesia, 
demonstration of tuberculous eye lesions. 
C. T. Srusps—2. Submucous resection of the nasal septum. 


Thursday 


Radical operation for maxillary antrum. 
Tonsillectomies, modified Crowe 


Don Conor—2. 
W. O. MERRILL—2. 

method. 
Friday 


W. O. Merritt—2. Radical mastoid operation. 


WOMAN’S HOSPITAL 


Joun M. Carter—2, Tuesday. Tonsil clinic. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


UNIVERSITY HOSPITAL 
(Ann Arbor) 


Tuesday 

WALTER R. PARKER, GEORGE SLocuM, and MALCOLM 
BouRNE—1:30. Eye operations: Cataract extrac- 
tions, simple, combined, Knapp. 

R. B. CANFIELD, A. C. FurSTENBURG, and J. E. Crou- 
SHORE—1:30. Otolaryngological clinic: Diseases of 
larynx and bronchi, with special reference to treat- 
ment of malignant disease of the larynx. 


Wednesday 
WaLTER R. ParKER, GEORGE SLocuM, and MALCOLM 
BouRNE—1:30. Eye operations: Iridectomy, tre- 
phine, cyclodialysis, extirpation of lachrymal sac. 
R. B. CanFietp, A. C. FursTENBURG, and J. E. Crovu- 
SHORE—1:30. Otolaryngological clinic: Diseases of 
the nose and accessory sinuses; observation on the 
treatment of atrophic rhinitis. 


Thursday 

WALTER R. PARKER, GEORGE SLOCUM, and MALCOLM 
BourRNE—1:30. Eye operations: Anterior sclerotomy, 
skin muscle operation for entropion, Hess operation 
for ptosis, enucleation with glass-ball implant. 

R. B. CANFIELD, A. C. FuRSTENBURG, and J. E. Crovu- 
SHORE—1:30. Otolaryngological clinic: Infections of 
the temporal bone, complications, with special refer- 
ence to treatment of sinus thrombosis and septicemia. 


DETROIT RECEIVING HOSPITAL 


J. M. Ross and Don M. Howe -t. Radical frontal sinus 
operations. 

J. M. Ross and I. S. ScHEMBECK. 
local and general anesthesia. 

C. F. McCuinrock. Stellate cervical ganglionectomy. 

Joun M. Carter. Mastoid drainage problems, X-ray 
and surgical demonstrations of tear sac. 

WitiiaM S. Summers. Slit lamp and Gullstrand ophthal- 
moscopic demonstration. 

Rapu H. Pino and Harotp D. Jupp. Demonstration of 
complete conjunctival flap in eye injuries. Special 
eye dissections. 

J. H. SHacketrorp. Oral surgery. 
maxilla and mandible. 


Tonsillectomies under 


Fractures of the 


PROVIDENCE HOSPITAL 
Tuesday 

R. E. Mercer—2. Demonstration of Mercer’s antrum 
tube. Bilateral abductor paralysis. Radical ethmoid- 
ectomy. 

Wednesday 

DonaLp M. GraHam—2z. Oral surgery. 

WiLLis PotteEr—2. Technique of radical ethmoid and 
sphenoid operations. Radical mastoid operation. 
Tonsillectomy under local anesthesia. 

RoBerRtT Beattie and Ray CoNnNor—2z. 
clinic. 


Eye-ground 


Thursday 
Wittram P. WoopwortH—2. Submucous 
Adenoidectomy under ethyl chloride. 
Rosert Beattie and Ray ConNor—2. Eye-ground clinic 


resection, 


Friday 
A. O. BrowN—2z. Tonsillectomy under local and general 
anesthesia. Simple mastoidectomy. 


ST. MARY’S HOSPITAL 
Demonstrations 


Witson RaANpo.pH. Radical mastoid operation. Enuclea. 
tion of lachrymal sac. 

R. G. SHAw. Coagulation of blood in nose and throat 
surgery. 

Tr. P. Ciirrorp. Facial paralysis. Keratitis. 

H. F. Onrt. Syphilitic iritis. 

R, J. Sisson. Visual fields in glaucoma. Strabismus. 

B. F. Growacke. Otalgia. 

E. V. Jornvitte. Nasal obstruction. 
children. 


Acute otitis in 


Operations 
E. V. Joinvitte. Tonsillectomies, removal of nasal polyp, 
radical mastoid, deflected septum, foreign body in 
ear, iridectomy. 


MICHIGAN MUTUAL HOSPITAL 


Howe tt L. BEGLE—10, daily. Routine care of patients 
with injured eyes. Discussion of industrial problems 
relative to injury of the eyes. 








